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Steam Drop Hammer. 


The engraving represents a steam drop 
hammer by Bement, Miles & Co., Philadel- 
phia, Pa., designed to cover a wide range of 
work. It is double-acting, and by it can be 
given, not only single or successive dead 
blows, as by an ordinary power drop, but it 
can be run automatically, or by hand or foot, 
at any length of stroke, striking light or 
heavy blows as desired, in the same manner as 
the standard steam hammers made by this firm. 
This is particularly valuable where drop or 
stamp work and forging or finishing are to be 
done under different parts of the same die. 
Both hand lever and treadle are provided, no 
change in any of the connections being neces- 
sary to use either one. The normal position 
of the ram when at rest is at the top of its 
stroke, leaving all clear below it for changing 
dies and examining work. 

If asingle blow is desired, a sharp down- 
ward movement of the hand lever or treadle 
will cause the ram to fall, and when the 
hand lever or treadle is released, the ram will 
rise to its original position. The automatic 
motion and length of stroke are also con- 
trolled by the same lever, or by the treadle. 
To prevent the ram from rising too rapidly, 
and striking an upward blow, the throttle 
and main valve are so connected that when 
the ram rises the throttle almost closes, al- 
lowing to pass only the small amount of 
steam necessary to hold the ram suspended. 
This feature, essential to the successful opera- 
tion of a steam drop, and other important de- 
tails of construction, are well worked out in 
this machine. Asan additional safe guard, 
spiral steel buffers are used to stop the ram at 
the top of its stroke, and protect the cylinder 
and head from achance blow. To prevent 
breakage from continued concussion and jar, 
sufficient elasticity has been introduced at all 
desirable points. All fastenings are provided 
with spiral steel springs, and the adjustable 
guides, which are used to take up the wear of 
the ram and keep it in correct alignment, 
have also steel buffers to take the shock of 
the blow. These hammers are built in a 
number of sizes, ranging from 400 lbs. to 
3,500 lbs., the illustration being taken from 
one with 600 Ibs. falling weight. 
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Force in the Steam Engine and its Re- 
lation to Smooth Running. 





By Pror. Joserpu Torrey. 





TENTH PAPER. 





I shall attempt in this paper to point out 
what has been done by designers so far in the 
line of proportioning engines with regard to 
the principles herein set forth. 

The first engine ever proportioned with 
reference to the principles set forth in the 
preceding papers was the Porter-Allen. 

At the time this engine was designed, the 
reciprocating parts of engines (which were 
almost all run at very low rotative speed) 
were proportioned with regard to strength 
only. Mr. Porter’s idea was to make inertia 
do all it could toward smooth running, and 
this was to be accomplished by making the 
reciprocating parts of such weight as to re- 
lieve the crank of about one-half the total 
steam pressure at the beginning of the stroke, 
and adjusting compression so as to just ab- 
sorb the momentum of the reciprocating 
parts at the end of the stroke. The result of 





this would be a very desirable freedom from | | 
shock, or excessive pressure on the crank-pin | 
at the ends of the stroke, and a transference | 
of pressure from one side of the piston to the 
other, which, being gradual, would result in | 


smooth running. 
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card, the real diagram of steam pressures 
|A K OC F E Dwasthe result. Next the in- 
ertia curve was laid down. For this purpose 
the line A H was divided into ten equal parts, 
and perpendiculars were drawn through the 
middle point of each division. Now, what 
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ae Drop HAMMER. 


I will now present three diagrams of effort 
on the crank-pin. No. 1 (page 2) is from a 12’’x 
16” single valve Buckeye automatic engine. 

The indicator diagram was taken at the 
front, or crank end of the cylinder, at a speed 
of 240 revolutions per minute. The outline 
of the steam diagram is plainly visible, and it 
is seen that compression is carried very nearly 
up to boiler pressure. The diagram of effort 
on the crank-pin was constructed as follows: 
The steam diagram from the front end was 
first drawn, and the compression line C D 
from the head or back end drawn in. Then, 
on drawing perpendiculars at each end of the 


we want is to find the amount of inertia force 
which must be laid off on the perpendiculars 
at the ends of the card, and on all the rest. 
At the end of the seventh paper was given a 
table, showing the force in terms of weight 
of reciprocating parts for each of these 12 
perpendiculars, and all we have to do is to 


find from the length of stroke and number of 


revolutions per minute, a constant number 
for this particular engine, by which to multi- 
ply the figures in the table. Accordingly, 
we take the square of the number of revolu- 


tions per second, and multiply it by the length 
of stroke 


in feet. The engine makes 240 


revolutions per minute, or 4 revolutions per 
second, and 4 x 4=16. The length of 
stroke is 16”. = 1.83-+ feet. Then 16 x 1.33 
= 21.28. This is our constant for this engine. 
Referring now to the table, and beginning at 
the front end (the bottom of the table), we 
multiply each of the decimal numbers in the 
second column by the engine constant. To 
illustrate, the first decimal is .556. Then 
556 X 21.28 = 11.88. That is, the total in- 
ertia at the front end of this engine was 11.83 
times the weight of the reciprocating parts. 
Let us now find the back end inertia in the 
same way. Referring to the table, we find 
the back end decimal to be .759, and .759 x 
21.28 = 16.15 times the weight of reciprocat- 
ing parts, total inertia—not in pounds per 
square inch—at the back end. By multiply- 
ing these numbers by the weight of recipro- 
cating parts, we would obtain these total 
pressures in pounds; but it must be kept in 
mind that what we wish to do is to transfer 
these forces to the indicator diagram and 
place them beside the steam diagram, which, 
it will be remembered, is recorded in pounds 
per square inch of piston area, The solution 
is simple. Having found the total pressure 
in pounds as shown above, we only need to 
divide it by the area of the piston in square 
inches, and the result will be the pressure in 
pounds per square inch. Since, however, 
we shall have to do this with each of the 12 
divisions, we can save time and trouble by 
simply dividing the weight of the reciprocat- 
ing parts by the area of the piston, and mul- 
tiplying the numbers found previously by 
the result. This is obviously the same thing 
as multiplying by the weight of reciprocating 
parts, and dividing by area of piston. Let 
us suppose, then, that we have found the in- 
ertia for each perpendicular, beginning at 
the back end with 11.83 times weight of recip- 
rocating parts, and so on to the front end, 
where it is 16.15 times the same weight. We 
now take the weight of reciprocating parts, 
which was, in this case, 804 pounds. This 
divided by the area of piston, or 113.09", 
we have 2.6-+ as the weight ratio. 
that the reciprocating parts weigh 2.6 pounds 
per square inch of piston area, Multiplying 
11.83 by 2.6, gives 30.75 pounds per square 
inch as the inertia in pounds per square 
inch at the front end. Similarly at the back 
end we have 16.15 « 2.6 = 41.99 pounds per 
square inch, The inertia for intermediate 
points would be found in precisely the same 
way as in these two cases, and these forces 
being measured to scale on the right perpen- 
diculars, a curve G H is drawn through the 
extremities of these Jines, which is the theoreti- 
cal inertia curve for this engine. The rest of 
the diagram was completed as explained in 
the last paper. 

On examining the diagram, we see that a 
little less than half the initial steam pressure 
K A is neutralized by inertia, leaving 35 
pounds’ pressure on the crank-pin. After the 
fourth division, the actual pressure on the 
crank-pin falls to 24 pounds per square inch, 
and from this point it is very uniform, At 
about the 11th division the pressure is transfer- 
red to the other side of the piston quite grad- 
ually and easily, and the stroke ends with 
a back pressure of 25 pounds per square inch. 

This result is clearly brought about by the 
combined action of inertia and compression. 

It would seem from the theoretical aspect 
of the case, as if compression was 


It means 


carried 





rather higher than was necessary in this case, 
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but this is hard to tell without more data. 
The engine ran smoothly and quietly, and 
that is the main thing we are after just now. 

The indicator diagram from which No. 2 
was constructed was taken from the catalogue 
of the Ball Engine Company, in which little 
pamphlet is contained a very clear and con- 
cise exposition of the principles elaborated in 
these papers. The pressure on the crank-pin 
is very uniform, and at the end of the stroke 
the pressure is barely three pounds per square 
inch. The compression in this case is moder- 
ate, while the weight of reciprocating parts 
is 251 pounds, and the speed 250 revolutions 
per minute. 

The results in running qualities have been, 
so far as I have seen, excel- 
lent. 

Diagram No.3 is froma  , y 
Straight Line engine, 10x16", Yj 
at 204 revolutions per min- p 
ute. The reciprocating parts 
weighed about 340 pounds. 
There is a point here that 
will be considered more fully 
next time, and that is that 
about 100 pounds of this 340 
was in the large end of the 
connecting rod, and conse- 
quently was rather more 
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Practical Drawing. 





By J. G. A. MEYER. 





SEVENTY-FOURTH PAPER. 





Problem 838. 


554. To lay out the upper plate marked G 
in Fig. 447 (seventy-first paper). 

For this purpose we again need two pre- 
liminary views, such as are shown in Figs. 
461, 46l1a. These views should, of course, 
be drawn full size on a blackboard. To do 
so we proceed as follows: 

Draw the vertical line y a, also the hori- 
zontal line x b, meeting each other in the 





No. 1, 
Scale 40 lbs, per ineh, 

















wheelthanrod. This would 
modify the curve somewhat, 
but we will leave it for the 
present. The feature of this 
diagram that distinguishes it 
from the other two is the 
negative lead. The admis- 
sion line L A tips forward, 
showing that steam was not 
admitted till the crank had 
begun its forward stroke. This feature has 
several good points. It lessens compression 
somewhat when cutting off short, diminishes 
friction on the crank-pin on centers, and 
brings the pressure more gradually onto the 
pin than is usually done. 

The results are excellent, and I believe this 
feature could be profitably employed in single 
valve automatics much more frequently than 
it is. I have seen one of these engines run- 
ning without the slightest noise or shock 
when the large end of the rod could be easily 
shaken from side to side by hand. 

I will remark just here that the diagrams 
from these three builds of engines were given 
by me, since they were the only cases in 
which I had the weight of reciprocating 
parts at hand. 
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War Ships Launched in 1888. 





According to a careful estimate, 
the number of war vessels launched 
last year by the naval powers of 
the world was 60, while more than 
100 were building when it closed. 
England led, with 15 vessels 
launched and 28 building ; France 
launched 9, and laid down 15; 
Russia launched 2, and began 10 ; 


water, and ordered or laid down 4; 
Italy launched 10, and laid down 


laid down or ordered 3; Sweden 
laid down 1; Denmark launched =, | 
1, and laid down another ; China . 
added 4 vessels to her navy, and | 
ordered or laid down 4 more; 
Japan ordered 3, and launched 8 ; 
the United States launched 6 and 
laid down 6; Chili ordered a new 
cruiser in England, and the Ar- 
gentine Republic contracted for a 
4,300 ton iron-clad; Brazil laid 
down a cruiser, and even Uruguay 
has contributed to the navies of the 








Force Diagram 
Buckeye’ Engine, 
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No. 2, 





Force Di agram 
Ball’ Engine. 





No. 3. 
Scale 40 lbs. per inch. 
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Scale 60 lbs. per inch. 









We shall again assume that 
development is to be drawn 
directly on the plate. 

Fig. 462 represents one- 
half of the development of 
the plate, and since the 
dome is placed centrally, 
the other half of the de- 
velopment will be an exact 
duplicate of the one shown. 
Hence, through the center of 
length of the plate draw the 
line 7 m, and perpendicular 
to this line draw the lines n / 
and o m; the distance be- 
tween these lines must be 
(according to the dimensions 
given in Fig. 447) equal to 
4 557’, inches ; these lines limit 

the width of this plate. It 
ZI may be well to draw atten- 
tion to the fact that the 
width n o must be equal to 
the width of the lower plate 
F of the shell, whose de- 
velopment we have already 
found ; it is shown in Fig. 
450. In order to save space, 
the distance between the lines 
nl and o m in our illustra- 
tion, has been made con- 
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ForcE IN THE STEAM ENGINE.—SEE PAGE 1. 


point 2. The areca, to be described, is to 
represent the center of thickness of the plate, 
and since the outer diameter of the shell is to 
be 404 inches, and the thickness of the plate 
is #, inch, the radius with which the arc ac 
must be described will be 20,4, inches. Hence, 
from the point 2 as a center, and with a 
radius of 20,4; inches, describe the arc ac, 
and allow it to extend a distance dc below 
the horizontal line } 2 ; the distance } c must 
be equal to 14% inch, which is one-half the 
lap of the horizontal seam. The arc a c rep- 
resents exactly one-half of the plate whose 
development we are to find. But this plate is 
to have a flange to fit the inside of the dome. 
The ared 5d (Fig. 461a) represents the center 
of the thickness of this flange, and before we 
can describe this arc we must find its radius. 














world, launching a small iron gun- 9 
boat. The minor powers, like 
Greece and Portugal, have either 
contracted for or launched small 





Fig. 461a 


dius for the arc d 5d will be equal to 





and therefore the diameter from center to 
center of thickness of flange on this plate 
will be 198 — §, = 19, inches, and the ra- 


195 _ 
2 


xs inches. : 
At any convenient distance below the line 


x b, draw a horizontal line y 5d (Fig. 461a), 
meeting the center line y ain the point y. 
From the point y as a center, and with a ra- 
dius equal to 933 inches, describe the arc d 
5d, terminating in the center lines y a and y 
5d. Through the point 5d draw a vertical 
line, meeting the arc a cin the point 5a. Di- 
vide the arca 5a into any number of equal 
parts, say four (more will be better), and 
through the points of division 2a, 3a, 4a, 
draw vertical lines cutting the arc d 5d in the 

















Fig. 462 


PRACTICAL DRAWING. 


vessels. Turkey has begun the work of build | In our general plan of the boiler, Fig. 447,) points 2d, 3d, 4d, and meeting the line y 5d 
ing up her navy, laying down one iron-clad | we see that the outside diameter of the dome in the points 2¢, 8e, 4e. This will complete 
is 20 inches, and the thickness of metal $x | our preliminary views on the blackboard. 


and several smaller vessels.—London Jron 
> — 








room at command, 


| inch ; consequently the inner diameter of the 

Applications for space in the buildings of | dome is 20 — § = 19 inches; but this will 
the Paris exposition are far in excess of the also be the outer diameter of the flange on 
‘the plate whose development we are to find, 





The lines b, 6, and b, a, need not to be 
drawn ; our purpose of showing these lines 
is simply to indicate the direction of curva- 
ture. 





Foree Diagram 
Straight Line Engine. 








E _ siderably less than 55,7, ; but 
so long as this is understood, 
it will not interfere with the 
correct conception of the 
subject. The shaded portion 
of Fig. 462 represents the 
development, without any 
allowance for lap or flange ; 
in fact, it shows the develop. 

ment of that portion of the plate which is 

represented by the arc a din Fig. 461. This 
arc a bis one-quarter of the whole circum- 
ference of a circle 40, diameter, and one- 
quarter of this circumference is nearly equal 
to 31,4; inches, say 31% inches. Hence on 
the line x 7 lay off a point 7, and make the 
distance between the points 7 and 7 equal to 

31 inches. Through the point 7 draw the 

line ¢ k perpendicular to 7 7, and meeting 0 m 

in the point &. 

In Fig. 447 we see that the center of dome 
is to be placed at a distance of 264 inches 
from one end of the boiler ; therefore on the 
center line 7 m lay off a point f, and make its 
distance from the line 0 m equal to 264 
inches Through the point f draw a hori- 
zontal line f 7;; on this line, commencing 
from the point /, lay off the points 
2f, 3f, 4f and 5h, the distances be- 
tween these points must be equal to 
those between the points a, 2a, 8a, 





and since the distances between the 
points on the arc a 5a are equal to 
each other, it follows that the dis- 
tances or spaces between the points 
ST, 2f, 3f, etc., will also be equal to 
each other. Through the points 
2f, 3f, 4f, draw vertical lines. 
Make /f h equal to d y (Fig. 461a); 
2f 2h equal to 2e 2d; 3f 3h equal 
to 8e 38d; 4f 4h equal to 4e 4d. 
Also make f p equal tod y; 2f 2p 
equal to 2e 2d, and so on in succes- 
sion. Through the points h, 2h, 
3h, 4h, 5h, 4p, p, draw a 
curve, and thus complete the out- 
line of the shaded part, which, as 
we have already seen, is the de- 
velopment of the plate, without 
any allowance for lap and flange. 
If so far the lines have been cor- 
rectly drawn, then the distance 
from f to 5h will be somewhat 
greater than that between / and /f. 

Parallel to the line ¢ & draw the 
line n 0, terminating in the hori- 
zontal lines n J, o m, and make 
the distance between n o and i k 
equal to } c (Fig. 461); that is, equal 
to 1}§ inch, which is one-half of the lap in 
the horizontal seam. 

In Fig. 460 (last paper) it will be seen that 
the flange projects 28 inches above the outer 
surface of the shell ; but since, in finding the 
development of this plate, we work from the 
center of thickness, we must make the depth 





etc., on the arc a 5a (Fig. 461); 


sD ai 























aa 





















ee 2 


is Mais, 


Pas a 
cata 5 


ae 


HES SS 


oe See 


‘ ys 
2 eR 


s 
as! 

















Arrit 11, 1889 : 


AMERICAN 


MACHINIST 





3 








of flange equal to fj ¢,, and this depth is 
equal to 28 + gy = 23; inches. Hence 
from the points h, 2h, 3h, etc. (Fig. 462), 
as centers, and with a radius equal to 2}} 
inches, describe short arcs, and tangent to 
these arcs draw the curve g, 3g, 39, g; the 
space between the curves / 54 p and g-3g 
g is the allowance for the flange; and the 
portion of the plate lying inside of the curve 
g 39g must be cut out. Lastly the plate 
must be trimmed off to the lines n 1, n o and 
om. 

The outline of the other half of the plate 
is exactly like that shownin Fig. 462. _ 

It now remains for us to lay off the rivet 
holes. The holes in the flange h g p g-must 
be marked off after the flange has been 
turned, consequently with these we have 
nothing to do. 

If it is desirable to lay off the rivet holes 
for the dome flange on the curver 7, rs 
before the plate is flanged, proceed as 
follows: First find in Fig. 462 the distance 
from the point / to the point 7 in the 
center line of rivets. This point 7 is repre- 
sented in Fig. 460 by the line o p, and the 
point / (Fig. 462) is represented in Fig. 460 
by the point m,., consequently the distance 
from h to r must be equal to that between the 
line o pand the point m,, which is, as will 
be easily seen, equal to 13§ inch. The center 
of rivet r, (Fig. 462) and the point 5/ are 
represented respectively in Fig. 459 by the 
line o p, and the point d; the distance from 
o p to d is less than that between o p and m, 
in Fig. 460, but the difference is small, and 
may be neglected ; hence the distance be- 
tween 7, and 54 may also be made equal to 
that between 2 and 7. Therefore, from the 
pointsh, 2h, 3h, etc., as centers, and with a radi- 
us of 128, describe short arcs, and tangent to 
these arcs draw the curve 7 7, 7;. On this 
curve lay off points 24 inches apart; these 
points will be the centers of the rivets. 

In finding the development of the plate 
for the dome (last paper), we assumed the 
center of its seam to coincide with one of the 
longest elements in the development shown 
in Fig. 458; this element will meet the center 
line 7, f in Fig. 462 ; therefore the centers of 
rivets on the curve 77, 7, must be laid off 
in a manner so as to bring the center of one 
of the rivets on the line 7, f. If, on the 
other hand, the center of seam coincides with 
one of the shortest elements, the center of 
one of the rivets on the curve r 7, 7, must 
lie on the center line 7 m. 

The curve 7,7; 7, is the center line of 
rivets through the stiffening ring inside of 
shell. The distance between the curves 7, 7, 
r, and 7 7’, 7, is to be 23 inches ; hence, from 
the points h, 2h, 3h, as centers, and with a 
radius equal to 13§ + 2% = 44% inches, de- 
scribe short arcs, and tangent to these arcs 
draw the curve 7, 7; 7,. The pitch of the 
rivets on this curve is generally greater than 
that of the rivets on the curve 7 r, 7, say it 
is 44 inches. Consequently on the curve 7, 
rs, 7%, lay off points 44 inches apart ; these 
points will be the centers of rivets. 

In laying out the centers of rivets along 
the edges of the plate, we must first establish 
the positions of the rivets s and ¢. To do so, 
draw the lines 8, and ¢¢, parallel to the 
edges n 1 and o m; the distance between the 
lines n J and 8 8,, also that between o m and 
tt, must be equal to1,;, inch. Again, we 
know that the line 7 is the center of the 
horizontal seam, and the center lines of rivets 
in this seam are 14 inch apart. Hence, at % 
of an inch on one side of 7 k, and also at 3 
of an inch on the other side of ¢ %, and paral- 
lel to it, draw thelines stand uv. The line 
st will intersect the lines ss, and ¢ ¢, in the 
points s and ¢, and these points s and ¢ 
will be the centers of the rivets nearest to 
the corners m and 0. On the line s¢ lay off 
points 32 inches apart, or as near to 32 inches 
as possible, so as to make all the spaces equal 
to each other ; these points will be the centers 
of rivets. Onthe line wv lay off the center rivets 
at the same distances apart as on 8 ¢, and in 
such a manner as to obtain a zig-zag arrange- 
ment of rivets on the center lines s ¢ and u 
®. Itis hardly necessary to draw attention 
to the fact that the centers of rivets along the 
edge no must coincide with the centers of 
rivets along the edge p, 8, of the lower sheet 








of shell shown in Fig. 450. Lastly on the 
lines s 8, and ¢ ¢, lay off points 24 inches 
apart; these points will be the centers of 
rivets along the edges n/ and 0 m. 
Directions. On one of the 20x15” sheets 
of drawing paper lay out the upper plate for 
the shell of the boiler. Use 3-inch scale. 
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The Yost Writing Machine. 





With this we give a general view and some 
cuts, showing details of a type-writer which 
has recently been placed upon the market, 
and which embodies some new principles of 
construction that seem worthy of notice. 

It is the invention of Mr. G. W. N. Yost, 
who is so well known in connection with his 
work upon the Remington and Caligraph 
machines, and in its construction the aim has 
been to embody all the features which experi- 
ence has shown to be desirable, and at the 
same time to introduce some improvements 
which seemed to be called for. 

It will be perceived that, in general con- 
struction and appearance, the machine is 
much like other standard machines, having a 
keyboard arranged in the same manner, a 
type bar basket with type of hardened steel 
striking in the center of the circle, and a car- 
riage moving from side to side. It has no 
shift keys, the capital letters being arranged 


of the levers and type bars, with the type 
resting against the ink pad P. 

In the same diagram K is the key, ¥' the 
fulcrum forthe horizontal lever, ( the con- 
necting rod, 7’ the type, Z the link holder, 
and @ the guide through which the type 
strike the paper. This guide is a hardened 
steel bush, having a square hole through it, 
which is enlarged below, and beveled to fit 
a beveled shoulder which is on the hardened 
steel type just below the face. The diagram, 
Fig. 2, shows the position of the parts when 
the key is depressed, and with the type in the 
act of making the impression. The position 
of the centers of motion is such that the move- 
ment of the type is nearly in a straight hori- 
zontal line from the pad to a point directly 
under the guide, and then directly upward 
through it; gravity, assisted by the spring 
shown, returning it to its place when the 
key is released. 

The various levers and links are made of 
steel, and part of them double, to avoid side 
action and allow them to fold one within the 
other. 

The type below the beveled shoulder re- 
ferred to is provided with a round shank, 
which fits into a socket formed in the end of 
the bar, and can be removed and replaced 
in afew seconds. All that is necessary to 





secure the perfect alignment of a type is 

















THe Yost WRITING MACHINE. 


above the small letters, and in the same 
order. 

Though the arrangement of keys chosen 
is believed by the makers to be the best pos- 
sible, it can be changed by any operator in a 
few minutes. The machine writes seventy- 
eight letters and characters, the latter being 
furnished to suit the kind of work to be 
done, and can be easily changed at any time 
by the operator. 

The essential points in which the machine 


differs from others of its class is in the doing | 


away with a type ribbon, and in the securing 


of alignment at the point of printing, instead | 


of depending for this upon the accurate ad- 
justment of the type bars. The ink is in a 
pad which is in the form of a complete ring, 
surrounding the type bar basket at the top. 
Against this pad the face of the types rest at 
all times, except when in the act of printing. 
The pad is enclosed in a metallic case, which 
is readily inserted in the machine without the 
necessity of touching the pad with the fin- 
gers. It. contains enough ink to do from 
ten to twenty times as much writing as a 
ribbon. 

One of the special features of the machine 
is in the construction of uhis pad, and in the 
ink used on it to secure even inking of the 
type, which severe tests made by the writer 
show to be thoroughly accomplished. 


The diagram, Fig. 1, shows the arrangement ' 


to put it in place approximately and surike 
the key, when the beveled surfaces coming 
together will turn the type in the socket to 
its proper position, and at the same time 
force it into the socket to the proper depth. 
The height of the face of the type from the 
beveled shoulders is not exactly the same in 
all cases, but is varied in order to secure uni- 
form impressi6n with a uniform touch on the 
keys. These beveled surfaces come in con- 
tact at each impression, and it is this contact 
| which limits the height to which the type 
| rises, as well as centering it in the guide, 

If this height were the same in all cases, 
those characters having a comparatively 
small face, such as a period, for instance, 
might be punched through the paper, when 
such a character as m or w would fail to 
print distinctly. This principle of securing 
both the alignment and the strength of the 
impression by the contact of beveled surfaces 
of hardened steel, which are upon the types 
near their faces, with the hardened steel bush- 
ing, both the type and the bushing being 
readily removable by any one at any time, is 
a feature which, together with the fact that 
the ribbon is dispensed with, and the printing 
done directly from the face of the type, en- 
ables work to be done which, for evenness, 
clearness and general excellence we have so 
far not seen equaled. 








If two keys are struck simultaneously, 


both the type strike the beveled surfaces of 
the bushing side by side; their faces cannot 
come into contact with anything. whereby 
they may be injured, and no mark is made 
upon the paper. And if all the keys are 
struck, as in the case of a book falling upon 
them, the faces of the type cannot come into 
contact with each other, or with anything 
else. The machine is very rapid, its speed 
being limited only by the ability of the 
operator to reach and properly touch the keys. 

Many other minor improvements have been 
introduced, which lack of space prevents a 
detailed description of. One.of the most 
important of these is the ‘‘pointer,” shown in 
Fig. 8, where the carriage is shown tipped 
back. This pointer at all times indicates just 
where the next character will be printed, so 
that, if the operator wishes to print an omit- 
ted letter, or reprint an incorrect one, he has 
only to slide the carriage along until the 
pointer indicates the proper place, when, up- 
on dropping the carriage and striking the key, 
the letter is printed exactly in the desired 
place. This is very useful and saves much 
labor, especially in arranging columnsof fig- 
ures, or in other special work. 

The carriage is readily removed by simply 
raising a catch at the back, and sliding it off 
.o the right. This admits of the use of two 
carriages if desired, one of which can be 
provided with a special hard roller for mani- 
folding, and also enables the mechanism to 
be easily got at for cleaning, when neces- 
sary. The arrangements for spacing, and for 
facilitating the manipulation of the machine 
in every way, seem to leave little to be de- 
sired, and the finish and workmanship is of 
the best. 

With the exception of the roller or platen, 
and the keys, the machine is made entirely 
of metal, yet weighs only 164 Ibs. There 
are only nine springs used in its construction, 
«nd much attention has been given to sim- 
plicity and durability. It is made by the 
Yost Writing Machine Co., at Bridgeport, 
Conn., the sales being in the hands of the 
Muir, Hawley & Mayo Co., 348 Broadway, 
New York city. 

———_-4>>e—______ 

The Daft Electric Motor Company have 
recently put up on the 9th Ave. Elevated 
Railway, in this city, a section of the largest 
conductor ever used for the transmission of 
an electric current. It is a round bar of iron 
3’ diameter, having attached to the upper side, 
by screws, a flat strip of phosphor bronze for 
a contact piece. Mr. Daft states that the re- 
sult of the recent trials upon the road have 
been worked out sufficiently to show that a 
saving of about $100 per day can be effected 
upon the 9th Ave. line by the use of the 
motor. This estimate is made upon the 
basis of trials including indicator tests, etc., 
made with the motor and with a regular loco- 
motive doing the same work. Owing to the 
fact that the locomotives upon this line must 
be pushed to their utmost steaming capacity 
at times, it has been found to pay best 
to use a high grade of coal, which costs $5.00 
per ton, while for the stationary plant used 
for the electric system an inferior quality of 
coal can be used, costing $2.85 per ton, and 
less of the latter is used. 
> 

The Mechanical World (Manchester, Eng- 
land,) republishes the letter from The 
Brown & Sharpe Manufacturing Company, 
in relation to the wholesale catalogue copy- 
ing of an English firm, which letter appeared 
in our issue of February 28, accompanied by 
the remark (with reference to the statement 
that English engineering journals had refused 
to publish the protest): ‘‘ We were never ap- 
plied to in the matter.” Our contemporary 
admits, after comparison, ‘‘ that the copying 
process seems to all appearances to have been 
accomplished with remarkable success from 
the American catalogue,” and it does pot 
seek to defend the practice. It does, how- 
ever, put in the general plea that “ Copying 
and making use of other people’s property is 
not indigenous to this country [England]—it 
is pretty evenly distributed over the globe, 
and has not escaped obtaining a habitation 
in America.” It seems hardly necessary to 
remark that these last statements have no bear- 








ing on the case. 
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Making Elbows, Bends and Branch 
Pipes in Loam. 





By S. Bo.uanp. 





SECOND PAPER. 





Before entering on another phase of; this 
subject, let us revert to the matter of secur- 
ing cores, and that by means other than by 
chaplets and studs. It is not always essential 
that studs be resorted to as a means of secur- 
ing cores, as we shall demonstrate further on. 

Fig. 6 is a mould view of a 48-inch elbow 
pipe, whose flanges are equal distance from 
the center, and at right angles to each other. 
The mould is supposed to have been swept, 
by either the frame suggested or by any of 
the customary methods in vogue, and the 
thickness laid, ready for building the core. 
Ordinarily, the plate A, after being swept on 
the underside and dried, would be turned 
over and laid on the thickness, and a middle 
stud cast on the plate would rest on another 
one, set to match it in the bottom of the 
mould. Now this, as well as all the labor 
in connection with the holding down of such 
a core as the one under consideration, can be 
successfully done away with, by using the 
bar with counterbalancing ends, shown at B, 
Fig. 6. In the case under consideration this 
bar would rest on packings at the ends and 
middle of the plate, one of which is shown 
at 0. 

The plate A can then be secured to the bar 
B by clamps, after the manner shown at #. 
The whole job is then controlled by the coun- 
terbalance ; inasmuch as it is lifted by staples 
F, F, prevented from drooping by bearing 
D, and held down by securing at G. When 
these bars cannot be taken out whole, oneend 
may be made separate and bolted on, as shown 
by broken lines at HZ. 

It will be apparent how readily this prin- 
ciple can be applied to a dry or green sand 
core by slipping on the thin plates J, as before 
directed. 

When the radius of the bend is not too 
small, and the pipe within limits as to length, 
it becomes practicable to mould and cast 
such on end, as the following will show. 

Let it be required to make a 48-inch pipe, 
8 feet long, and radius of bend 34feet. First 
lay down a suitable foundation plate, as 
shown at A (Fig. 7), and with the spindle 
sweep thereon an ordinary seating a little 
larger than the outside edge of the socket 
or flange; in this case it is socket; but, as 
before stated, these instructions will serve in 
either case. When this has sufficiently hard- 
ened, set the guide or angle pieces B, B, 
with which to finish off the bed to the re- 
quired angle, as seen at A, A (Fig. 8). 

A careful examination of the view given 
at Fig. 7 will reveal the whole plan of opera- 
tion; C C are posts made fast to the wall 
against which the guides D D are screwed 
fast, at the same time resting on the angle 
pieces, BB. The top and bottom edges of 
these guide frames correspond to the angle 
of the ends, and the front edges to the curve 
of the pipe; these are placedexactly midway 
of the mould and form the bearings on 
which the strickles work to make the mould 
by. The first strickle used is shown resting 
against these bearings at # H. 

The socket or flange (which may be seg- 
ments of cast-iron or wood) being placed in 
position, the first half of the cope must be 
built. The half rings for carrying the cope 
are shown in section at BB (Fig. 8). The 
top halves are shown in plan at Fig. 9, and 
also in section at C C, Fig. 8. The arrange- 
ment for bolting and lifting these half copes 
will be manifest without further explanation 
other than a careful study of the drawings 
will convey. A few half rings for binders 
will be necessary in both copes and core, as 
seen at D, H, and F, especially so when the 
curve is quicker, 

The plan view at Fig. 10 shows first half 
of cope built, thickness set against it and the 
core built up to this thickness at the inside 
half, and swept by the strickle A on the out- 
side. If the strickles should be found too 
heavy for easy working, fix a rope pulley 
overhead and hitch on at the places marked 


finishing, and any bead or facing which may 
be called for on the top end may then be 
formed by a finger-piece worked round to 
a circular guide resting on the joint. 


ends, segments can be used top as well as 





by the crosses, and be sure to have the block 


bottom. It hardly need be said how simple 


pull hard against the guide; by this means 
the working will be better controlled. 

The job is now completed by adding the 
socket and thickness (around the core this 
time, of course,) and building the other half 
of the cope. 

It is best to place the halves together for 


Fig. 8. 
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English exchanges that the genius of John 
Ericsson was not without full recognition 
there ; the highest praise being accorded to 
him and his work. In a long article upon 
his life and work, Engineering says : 


a matter it will be to build in a branch at 
any part of this mould. 

When practicable, this method will be 
found far in advance of any other for this 
class of work, as it saves both time and ex- 
pense, and requires less skill to work it. 
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It is evident from a perusal of our recent 


ing the Novelty, which was designed to com- 
pete with the Rocket and other locomotives 
on the Manchester & Liverpool Railway. 
What an immense span of life, all spent in 
the pursuit of new inventions! The grand 
old Swede did not seem to know the meaning 
of the word ‘rest.’ He ranged the whole field 
of mechanical engineering, and left his mark 
on all he touched. Locomotives, caloric 
engines, marine engines, ironclads, and _ tor- 
pedoes, besides scores of smaller things, re- 
ceived at one time or another the imprint of 
his genius.” 





The Modern Steam Plant and its Man- 
agement. 





By Peter H. Butuock.. 





MORE ABOUT VALVES. 





There is one thing that I have observed 
regarding valves that have leaked and been 
properly repaired, and that is that they 
usually remain tight for a long time, pro- 
vided they do not get cut by matter getting 
onto the seats. This is owing to the fact 
that the valve may have been slightly sprung 
by the piping hanging unevenly, or by the 
sides being pressed apart. Besides this, all 
work of manufacture being done when the 
metal is cold, itis quite possible for the valve 
to remain tight so long as it is cold, but, 
when heated, some parts of the seat will be 
thrown up slightly more than others. This 
is owing to the seat diaphragm across the 
valve being held in position at its center 
directly to the sides of the body, while at the 
ends it is supported by a partition from top 
and bottom. respectively. After they have 
been heated, under the strain of the pipes 
and pressure there seems to be a slight per- 
manent set or change in shape, which causes 
the valve to leak. It naturally follows, then, 
that, if the valve be made tight after the metal 
has taken its set, there will be no further 
change in shape, and that it will remain tight 
as long as the seat does not get cut, encrusted 
or corroded. 

There are several kinds of soft-seated valves 
that can be easily repaired by putting in new 
disks, which are supposed to be kept on hand 
in all sizes of valves used. These are very 
good valves, and work well if understood and 
properly used. But the muscular efforts of 
some fellow who expects a radiator to be- 
come as chilly as a cake of ice the instant he 
screws down the valve on one end of it, and 
when it does not, again attacks it with re- 
newed vigor, is apt to make the soft disk 
assume a shape as seen in Fig. 6 (page 5). 

It is a fact that some men seem to think 
that wheels, nuts and screws of all kinds are 
provided with some automatic stop motion 
that will give timely notice when to stop 
turning, and, in the absence of any such warn- 
ing, they think that the limit of their strength 
is the proper stopping point. Unfortunately, 
the breaking strain of the thing under torture 
is often reached first, and it is a study to 
watch such a fellow’s face as he examines a 
half-inch bolt that he has twisted off with an 
18” wrench, and hear him say, ‘‘It’s darned 
poor iron, anyway.” If any of the readers of 
the AMERICAN MACHINIST can invent a ma- 
chine that will do this warning business 
effectually, he shall be rich and shall be 
called blessed. I will suggest connecting with 
a 50-light alternating current dynamo, or a 
jointed lever arrangement that will kick the 
offender clear off the premises. 

When a machinist in a pump shop was 
sent to see what was the matter with a Blake 
pump that the messenger said could not be 
stopped because the valve had ‘‘ gone down,” 
he found the tappet arm broken off close to 
the rod, and the piston pushing vigorously 
against one of the heads. Inquiries showed 
that the steam valve leaked quite badly, and, 
as he had been told it had a soft seat and 
could be screwed down tight, the young 
man in charge essayed to do this with the aid 
of a pair of gas plyers on the wheel. It so 
happened that the elasticity of this particular 
soft seat had long since been exhausted, and 
the materials of which it was made had been 
pressed over the sides and gone to assist in 





‘‘ Sixty years ago he was engaged in build- 


lubricating the pump cylinder, consequently 
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the valve had ‘‘ gone down,” that is, pushed 
down through the seat. The pump then be- 
gan to go at a good speed and the messenger 
was dispatched for help, but long before the 
machinist arrived the boiler began to get 
dangerously full, and a block of wood was 


put between the arm and head, and marks | 


on the former showed that it was placed 7” 
from the rod. Of course, with this leverage 
against it the arm broke at its weakest point, or 
where it was bolted to the rod, while if it had 

















been placed close to the rod it would have 
stood it all right. Here was ignorance and 
lack of thought on the part of the engineer. | 
He should have known better than to have | 
broken the valve by using the plyers on the | 
wheel ; also that the arm would not stand the | 
strain at such a leverage. A little thought | 
would have shown him that he could have | 
closed the suction valve (there was one) and | 
stopped the water, or that he could have | 
loosened one of the stop collars on the valve | 
stem, and by moving it out have stopped the | 


pump, or by shifting it in reduced the travel | 
to zero, or he could have laced the arm to one | 
of the collars and let the arm and valve 
oscillate together. All pumps with external 
valve gear have some way by which this can 
be accomplished. It is sixteen years since 
this happened, and that young man is not a/| 
successful cngineer yet. | 

Accidents will often happen to other kinds | 
of valves than the plain globe. Last week | 
I had occasion to open and close an 8” dou- | 
ble-seated straightway water valve several | 
times in one day, and finally I found that no | 
water would pass through it, aluhough I 
could feel the disk strike the bottom of the | 
body when screwed down, and the top of the | 
bonnet when screwed up. On opening, it | 
was found that one of the disks had become | 
detached from the central casting that acts as | 
the nut for the stem, and had remained in| 
place on its seat, while the other disk had | 
been moving up and down as I had turned | 
the stem. | 

There are some makes of straightway | 
valves that will only work well when placed | 
so that the stem stands vertically. This was | 
notably the case with the Peet valve as for-| 
merly made, with the seats parallel with each | 
other and a cone-shaped wedge between the | 
disks, to throw them apart and against the 
seats when closed. If a valve of this kind is | 
placed on its side the wedge will bind between | 
the seats when open, and prevent it being | 
readily closed. As now made I believe this | 
cannot happen; but there are several kinds | 
that do not work just right if placed side- 
ways. 

All the precautions regarding dirt and iron 
chips need to be taken as well with straight- 
way as with globe valves ; besides, if one of 
the seats of the former does get cut or 
jammed, it is not a job that every one can 
repair. The seats of these are also liable to 
be pushed out of place by the pipe being 
screwed too far, the same as with the globe 
pattern. 

Most manufacturers of gate valves make 
a quick-opening pattern operated by a lever. 
These are excellent for many purposes, but 
when used for direct steam they should be 
opened with care, for there are not many 
kinds of steam apparatus that will stand the 
shock of a full head of steam being suddenly 
turned on. 

There is another thing that any one who 
ever unseats a valve should be very careful 
about, and that is to see that the stem is partly 
turned back and is not closed tight onto the 
seat. Many valves have been spoiled by not 
heeding this, and principally for the benefit of 
those who have never thought of this, I will 
give the reason why. We will say that a 
1” valve is closed tight, and we will put a 
wrench on the hexagon-shaped part of the 
stem stock which is screwed into the body 
with a thread cut 18 tothe inch. Now, if we 
turn the wrench once around to the left, the 
opening at the joint would be +, of an inch, 
but the thread on the stem that has not been 
turned is cut 6 to the inch, and therefore it 
follows that something between the stem and 
seat has had to give way, for there has been 
a movement of these parts of } of an inch, 
while the stock has only raised from the body 
one-third as much. This is the same prin- 














Fig. 6 


ciple as the differential screw and the Weston 
chain falls, and is one of the most powerful 
methods of applying force. 

An accident to one piece of apparatus will 
often bring others in its train, and, like stand- 
ing bricks, when one is started others must 
fall. An engineer in a planing mill was clos- 
ing the feed valve to one of the boilers. It 
was an angle valve, and was on the end of 
the first piece of pipe from the head, and 
stood with the stem horizontal and on line 
with the shell. He had not let go of the 
valve when it flew apart at the body joint. 
The man escaped with his life but was badly 
scalded. The door of the engine room was 
exactly opposite the boiler, and the force of 
the escaping water drove that open and poured 
against the side of a Corliss engine that was 











to unhook the rod from the stud plate, thus 
fortunately stopping the engine, and, strange 
to say, very little damage wasdone to it. 

The engineer insisted that the check valve 
should have been located next to the boiler, in 
which case this would not have happened. 
Others besides myself argued with him that 
the position of the valves was right before, 
and that the fault wasin ¢¢, and not in its posi- 
tion; but he could not be convinced, and they 
were arranged to suit his theory. It was buta 
few days before an obstruction got under his 
check, and the boiler had to be cooled down 
before it could be removed. Of course some- 
thing should be learned from an accident like 
this, but it is well to go slow, and not con- 
demn a principle when only a detail is at 
fault. This valve was in its proper relative 
position, but it was not strong enough for the 
strain it had to bear. If chance had put it in 
some unimportant place it might never have 
failed, or, had it done so, the result would 
have been of little consequence. It is very 
important, therefore, to be sure that all fittings 
for use about a boiler plant are heavy in form, 
sound in casting, and of good material and 
workmanship. 

I have treated the subject of valves quite 
fully, and still there is much more that might 
well be said. At the beginning of the sub- 
ject it was said that, if a valve was placed 
anywhere, that it was the presumed object to 
be able to effectually close it. If this cannot 
be doneitis a delusionanda snare. If it leaks 
it costs something besides the annoyance, and 
it is a mighty small leak that will not get away 
with a few cents’ worth of steam—fuel— 
money—every day. Ten, twenty or ahundred 
leaky valves mean dollars wasted. How would 
you like to have the amount of your salary de- 
pend upon the preventable leaks and wastes that 
take place in the plant under your charge ? 

In the next paper I propose to say some- 
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MACHINIsts’ ADJUSTABLE BLOCKING. 


running at the time. 
the regulator belt was off and the engine 
started up with arush, but soon stopped. No 
one could enter the premises till the boiler 
had emptied itself, and the fire was not got 
out before the boiler was badly scorched. 
There was another belt for running a blower, 
directly over the engine, and as this came off 
it fell into the valve motion in such a way as 





In less than a minute | thing about safety valves and other things 


usually found on top of boilers. 


pe 


The Denver, Texas & Fort Worth Rail- 
way Company is taking a practical way of 
advertising the land it has for sale along its 
line, by raising crops of wheat and other 
grain, This not only advertises to its patrons 





the quality of the land, but it is said results 
in profit to the company. 
ae 


Machinists’ Adjustable Blocking. 





When a machinist has anything to block 
up, he usually hunts through a box contain- 
ing a miscellaneous assortment of bolts, nuts, 
washers, clamps, wedges, and scraps of wood, 
in the firm belief that he is going to find 
something just right. After trying several 
pieces that look about right, and finding 
them just a little long ora little short, he 
goes about the shop trying to borrow or steal 
some pieces which will answer. Not being 
successful, he goes out into the wood room 





or pattern shop, and, after some preliminary 
and irrelevant remarks, asks some one to saw 
off some blocks, which, after being used, are 
thrown down and lost, or stolen by some 
other fellow who wants something to pound 
on with a sledge hammer, so he won’t bruise 
up his work. This procedure is repeated 
about every time any blocking is to be done, 
and in the course of a year consumes a great 
deal of patience, time, and lumber. 

The engravings show a device which is the 
invention of a machinist, and affords a means 
of entirely doing away with this bother and 
loss of time. The large cut shows the ad- 
justable blocks in use, and also a section of 
the style of block having a screw in the top. 
The smaller cuts show the block made as 
short as possible, and also extended to its full 
limit. 

“It consists simply of two castings, which 
have teeth that interlock at any desired 
height, slackening the set screw at the back, 
allowing them to be disengaged, and the 
block adjusted vertically. 

For use under clamps, the style shown in 
the small cuts can be adjusted close enough 
to the desired height, while for use in block- 
ing up under work, where a finer adjustment 
is of course desirable, the style having a set 
screw in the top is furnished. These blocks 
can be kept where they can be found when 
wanted ; comparatively few are needed for a 
complete outfit, and, if desired, they can be 
kept in the tool room, and checked out the 
same as other tools. 

Five sizes are made regularly, and special 
sizes will be made to order by Stiles & Pol- 
lard, Middletown, Conn. 

———_- > —___—_—__ 


LETTERS FROM PRACTICAL MEN. 











Making Solid Plaster of Paris Casts. 
Editor American Machinist : 

I see in a late issue a correspondent wishes 
to know how to make his plaster of Paris 
casts solid. I offer the following method, in 
hopes that it may help him. 

Take a sufficient quantity of water to mix 
into a stiff paste—this can be determined by a 
few trials—and pass the plaster through a 
sieve into the water very slowly, stirring all 
the time, and be very careful not to take the 
article used for mixing out until finished. 
Stir with a circular motion, and from bottom 
upwards; of course care must be taken in 
pouring into mould ; if possible, incline it at 
an angle and pour slowly. a ia 3 








Objects to Wax on Patterns, 
Editor American Machinist : 

In the AMERICAN MACHINIST of March 28, 
where the Pattern Makers’ Wax Press is 
described, I quote, ‘‘ Effect a great saving 
of time, produce neater patterns, and gener- 
ally promote correct practice in pattern 
making,” ete. 

Now, I would like to inquire how many 
pattern shops make it a practice to use wax 
for ‘‘ round corners,” or any other place on a 
pattern other than for nails, and occasionally 
ascrew hole? In this part of the country 
we make patterns to stand, and the moulders 
are generally muscular ; consequently, the 

| use of wax is studiously avoided, even on the 
‘‘right-away ” pattern, where plaster of Paris 
| can generally be used to much better advant- 
,age. Ido not think that the use of wax, 
| either in the cake or ‘‘ strings,” has a tenden- 
‘cy to ‘‘ promote correct practice in the pattern 
shop,” while, on the contrary, I claim that the 
| free use of wax and black varnish not only 
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cause the men to become careless behind the 


_ Cloak of economy, but will actually spoil the 


apprentice, who, when his time is out, 
couldn’t make a neat-looking job without the 
use of the two above mentioned articles, to 
save his neck. C. R. 


Wants to Inquire. 
Editor American Machinist : 


I would like to hear from some of the 
readers of the AMERICAN MACHINIST in re- 
gard tothe cause of the following curious 
phenomena: 

Take a piece of glass tubing (the water 
glass of an ordinary steam boiler, for exam- 
ple,) and introduce into its base a steel rod, 
and in less than thirty minutes it will crack 
in many places. Circumferential cracks usu- 
ally appear at about equal distances apart, 
and extending quite around the tube, and 
those are generally accompanied by longi- 
tudinal cracks running from one to another. 

I have never succeeded in cracking one 
with an iron rod, and have noticed that a 
hard steel rod will cause it to crack sooner 
than a soft one. Wuy So. 

An Experience in Erecting Steam 

Engines, 
Editor American Machinist : 

Some years ago I was engaged in a ma- 
chine shop in which I was more or less inter- 
ested, in the manufacture of steam engines. 
The firm with which I was engaged had 
gained something of a reputation for build- 
ing quite as good an engine of the class as 
any one else. Of course these same engines 
would not be received with much favor now, 
but the time I speak of was not in the year 
1889. 

The firm received an order for an engine 
12'’x24’’, got up in the best possible manner, 
with a lot of finish distributed over it. But, 
miraculous for the time and place, the en- 
gine was to run 150 revolutions per minute. 

The engine was built in the best manner 
we knew of, from ‘‘ selected stock,” highly 
finished, painted, striped and varnished, and 
the parties for whom it was built came to in- 
spect it. They pronounced it a marvel. The 
engine was shipped, and I had the honor of 
going to setit up. I found myself quite a 
lion in the town, all along with my connec- 
tion with the ‘‘ big engine.” I got her on the 
foundation, connections made, and run her 
light all one afternoon, She turned over so 
quietly you could not hear her, and every 
one was hilarious; that night we had a grand 
blow-out in honor of the new engine. 

I started up for good the next morning, 
the engine doing herself full credit. Directly 
one machine after another was thrown on, 
when behold: our model engine began to 
groan and pound, and very nearly stopped. 
Everybody connected with the mill gathered 
in the engine room, and all eyes turned to- 
wards me and my pet engine. You can im- 
agine I wasn’t the most comfortable fellow 
around that mill. We got the steam up to 
100 pounds again, and made another start. 
It was more disastrous than the previous one; 
the engine showed an intention in the direc- 
tion of getting off the foundation. Just then 
one of the members of the firm came running 
into the engine room, laboring under great 
mental excitement. ‘‘ Great Jupiter!” said 
he, ‘‘ that engine exhausts four times instead 
ot twice at each revolution!” I went out to 
have a look, and sure enough, he was right. 
The way the steam got out of that exhaust 
pipe would discourage the best boiler ever 
mide. I didn’t feel happy, but I patched up 
my reputation by fixing the engine, and the 
question is, how ? 

I made up my mind, that, as we were run- 
ning this engine at much higher speed than 
we were accustomed to, that, the engine fol- 
lowing nearly full stroke, the exhaust steam 
could not get out of the cylinder, and the 
pressure being considerable when the exhaust 
valve closed, compression was so great as to 
lift the valve from its seat, thus bringing 
about what sounded like four exhausts. 

I lengthened the valve, giving lap so as to 
cut off at about half stroke, which gave 
ample exhaust lead, and the engine ran en- 
tirely satisfactorily. AMATEUR, 








Heavy vs. Light Reciprocating Parts | gine. 


of Steam Engines. 


Editor American Machinist : 


The surprising charges which Mr. Rice | 


makes against me in arecent issue of the 
AMERICAN MACHINIST I am ready to meet, 
except the 5th, ‘‘ That no foundation can re- 
sist the effects of horizontal swaying, etc., 


etc.” I expressly stated in my paper, that | 
‘*A counterbalance is then put in, which | 


makes the engine appear to stand better so 
long as it is ona firm foundation, etc., 
etc.” As to the others— 

Ist. ‘‘ That inequality of pressure is de- 
sirable.” It certainly must be so in recip- 


rocating engines, otherwise how can the pis- | 


ton be brought to rest at the end of a 
stroke? We must reduce the unbalanced 
steam pressure, and the pressure due to in- 
ertia; this we can do by expansion, or com- 
pression, or both. 


2nd. ‘‘That engines built after Mr. Por- | 


ter’s rules are inclined to hot pins and 
thumping centers.” 
that way any more, as all of them in this 


region, which I know anything about, have | 600 ft., and the right-hand card is from a 


Porter Allen engine, with a hollow piston 


now hollow pistons in place of solid ones, 














The diameter of piston is 9’; stroke, 


10”; revolutions, 255; scale of spring, 40. This 
|engine runs at a trifle more than half the 


They are not inclined | 


piston speed of the Porter engines. The 
| valve has about the same leakage as the other 
engines of its class. The upper curve on the 
compression side is the one made by the en- 
gine when it ran still. The lower curve is 
the one made when the cylinder cocks were 
left open, allowing a portion of the steam 
pressure to escape and the engine to thump 
on centers. An inspection of this diagram 
| will show that the difference between 
thump and no thump is not so ‘‘ wide” as 
Mr. Rice thinks. 

Fig. 2 is traced from two diagrams taken 
in 1884. The steam pressures in the boilers 
| were 80 pounds in each case. The scale of 
indicator spring was 50. The cards seem to 
be very much alike, except for their differ- 
| ing length. 
There is no practical difference in the com- 
| pression curves, and yet, in spite of Mr. Rice, 
the left-hand card is from an Armington & 
Sims engine 18}''x30", with piston speed of 


114” diameter and 20” stroke, running at 750 
feet per minute. 

‘“‘To make a rule disregarding all con- 
ditions of running, that the reciprocating 
parts should be made as light as possible, is 
manifestly a mistake.” We will see about 
that. 

Fig. 3 isa reduced diagram from a hori- 
zontal Corliss engine, 18’ diameter and 8 ft. 
stroke; revolutions 70 per minute, piston 
speed 420 feet. There is no surplus weight 
about a Corliss engine, and yet these engines 
run still, as everybody knows. There is but 
slight compression, as the piston has expend- 
ed its force by reason of the long expansion 
curve. 








Fig. 4 is a reduced diagram taken five 
years ago. This is from a 
little upright engine in a 
boat, and an extremely 
light boat, too. Diameter 
‘of piston, 4”; stroke, 7’; 
revolutions, 350; piston 
speed, 410 feet. 

The reciprocating parts 
of this engine were made 











as light as was possible 











HEAVY VS 


and a good easy compression. For me to 


. Lieut RECIPROCATING PARTS OF STEAM ENGINES. 


say more upon this subject would be, per- | 


haps, an abuse of confidence. 

8rd. ‘That heavy reciprocating parts | 
always give trouble.” So they do in aj 
quick-speed engine. 
who is obliged to put counterbalance into 
his crank disk. Mr. Rice says, ‘‘ They are 
regularly run in the shop to test the 
balancing.” When Mr. Porter made his en- | 
gines with the solid pistons, he was forced 


First, to the builder | 


with the best material and most superb work- 
manship. The only counterbalancing was 
| that due to the crank-pin and the “itn half 
|of the connecting rod. More than that was 
| found by experiment to introduce too much 
side shake. 

_ There was, however, a fly-wheel, which is 


|@ novelty in small boats, but which was 


| 


to make his disks hollow and fill them with | 


lead. Second, to the buyer who has to pro- 
vide the foundation for resisting the vertical 
vibration. I have lately tried the nickel 


‘* fake,” which has done duty at so many | 


fairs, and it wasa success. I had to flatten 
the edge a little, and the coin stood stiffly 


necessary to enable the long expansion curve 
_to be made and to hold a reasonably uni- 
form effort on the screw. 

Steam is taken at 100 pounds; in the cylin- 
der a fair vacuum of 10 pounds below at- 
mosphere is attained, and the engine runs 


| sti7l on its main bearings. 


tions which I can think of. 


up, although the engine was moving verti- | 


cally 4 of an inch with every stroke. 


4th. That compression is necessarily es- | 


sential to the proper arresting of the recip- 
rocating parts. This is true if the speed is 
high and the weight great, or even as little | 
as it is practicable to make it, or when the | 
pressure is not greatly reduced by a long | 
expansion curve. Fora practical illustration 
look at Fig. 2. 
years ago from a well-known quick speed en- 


Fig. lis adiagram taken four | 


Here are the two most dissimilar condi- 
Perhaps Mr. 
Rice can give us some between the two to 
prove that I am ‘‘ mistaken.” 

In regard to locomotives: Mr. Rice him- 
self says, ‘‘ The reciprocating parts of loco- 
motives are necessarily made as light as pos- 
sible, on account of the high number of revo- 
lutions made,” which is precisely the position 
I took in my article; but they are not ‘‘coun- 
terbalanced according to Mr. Porter’s rules ”; 

he counterbalances the whole of the recipro- 
|cating parts, and Mr. Meyer has told us 
‘that the locomotive men do not; and their 





rules were made long before Mr. Porter’s 
time. 

There is no reason why, with equal light- 
ness in a stationary engine, it should not do 
as well asa locomotive at equally high speed. 
The trouble is that, in building stationary en- 
gines for the market, the problem of cheap 
production comes in, and two pounds of 
weight, costing one dollar, must take the 
place of one pound of weight, costing five 
dollars, and the reciprocating parts get 
heavy, and we have to take care of them by 
counterbalances and stout beds and founda- 
tions, and reduce the speed. 

Regarding Mr. Rice’s comparison of an en- 
gine with animals, I have noticed that the 
quick-speed animals are invariably light 
built in the legs. If nature is wrong in this 
construction, I would suggest that Mr. Rice 
might make much money, when the trotting 
begins at Dunkirk this season, by establish- 
ing the business of nailing lead horseshoes 
upon the feet of the racers. 

Wo. H. Harrison. 

Braintree, Mass. 





A Reminiscence of Thomas Blanchard. 





By B. F. Spauprina. 





Thomas Warner—who had the honor, while 
master armorer of the Springtield Armory, of 
introducing the system of interchangeable 
components—on one occasion while superin- 
tending the armory of the Massachusetts 
Arms Company, taking notice that a black- 
smith, who was cutting up some very tena- 
cious decarbonized steel into gun barrels, was 
having trouble about getting his cold chisels 
to stand, related an anecdote illustrating the 
habit of observation which characterized 
Thomas Blanchard, the inventor of the lathe 
for turning irregular forms. The occurrence 
took place in the old blacksmith shop on the 
hill, at the time Mr. Blanchard was in Spring- 
field perfecting his lathe. A blacksmith was 
cutting off some bayonet steel which was 
hard and gave him some trouble with his 
chisel. Blanchard watched him for some 
time and then examined his chisel. ‘‘ You 
don’t grind it right,” he said; ‘‘ Nature fur- 
nishes mechanics with models for everything.” 

‘* Where will you get the model for a cold 
chisel ?” inquired the workman. 

‘‘ From the sting of a bee, sir, from the 
sting of a bumble bee, rounded in every 
direction,” Blanchard replied. 

He then ground a chisel to conform as near 
as circumstances would permit to the idea 
which suggested itself to his mind, and it 
stood up to the work and proved to be just 
what was needed. 

After relating the circumstance, Mr. War- 
ner had a chisel dressed to his order and 
ground the edge to the shape represented in the 
above sketch. This was tried and gave such 
good results that all the cold chisels for that 
work were afterwards ground to the same 
shape. The advantage it appears to have is 
that the edge is supported in the strongest 
possible manner from all sides. 

This anecdote I can vouch for, as I heard 
it myself, saw the chisel, and have always 
followed copy. 





—>e —— 


Personal. 





Mr. Alfred H. Raynal resigned his position 
as superintendent which he has held for the 
past five years at the De Lamater Iron Works, 
New York City, and accepted the position as 
manager at the Richmond Locomotive and 
Machine Works, Richmond, Va. Mr. Ray- 
nal is an energetic, capable engineer and 
mechanic, and no doubt his extensive experi- 
ence in designing machinery, practical 
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knowledge, tact of selecting and manage- 
ment of men, will enable him to fill his new 
position with credit to himself and to the firm 
which has engaged him. During his superin- 
tendency at the De Lamater Iron Works he 
was very successful in surrounding himself 
with good mechanics, and maintained 
throughout a cordial relation with them. 
This fact was evinced by the men in present- 
ing him with a very handsome gold watch, 
bearing an engraved inscription of their 
kindly feeling towards their retiring superin- 
tendent. The experiments made by the late 
Capt. Ericsson with his expansion engine 
were conducted under the direct supervision 
of Mr. Raynal. His services were greatly 
appreciated by Capt. Ericsson, who gave him, 
as a token of esteem, a work, ‘‘ Contributions 
to the Centennial Exhibition ”’—written by 
Capt. Ericsson—with an autograph inscrip- 
tion, ‘‘To A. H. Raynal, from his friend, 
the author.” We wish Mr. Raynal success in 
his new sphere of usefulness. 
———__e > o—_—___——__ 


An English Radial Drill. 





We give on this page an illustration of a 
radial drill built by W. Asquith, Halifax, 
England. The 
extreme radi- 
us of the spin- 
dle is 9 ft., 
and work 9 ft. 
high can be 
placed under 
it. The bed- 
plate is 4 ft. 6 
in. wide and 
14 ft. long, 
the machine, 
complete, 
weighing 20,- 
880 Ibs. 

The belt 
drives onto a 
four-step ped 
pulley, which 
is back: geared 
in the usual 
manner, and 
drives a shaft 
which passes 
through the 
column, and, 
by means of 
bevel gears, 
drives a verti- 
cal shaft, 
from which 
the various 
motions are 
derived. At 
the top of this 
shaft are some 
gears and 
other mechan- 
ism by which 
the arm is 
raised or low- 
ered upon the 
column, the 
lever for ma- 
nipulating it 
being shown 
at the side of 
the column. 
Motion is 
taken to the 
spindle by 
means of the 
shaft shown 
passing 
through the arm, 





bevel-wheel which does not turn. The worm- 
wheel can be thrown out of gear with the 
worm by the lever shown, when it is desired 
to move the arm through a considerable dis- 
tance, by pushing against it. The upper one 
of the two hand-wheels shown is connected 
with the lower worm, and, by means of suita- 
ble gears and the rack shown, moves the 
head in or out upon the arm. Thus, when 
adjusting the drill, or other tool, over a de- 
sired point, the two hand-wheels, by 
which all the-necessary motion can be given, 
are close together, and can be operated very 
conveniently. The machine is available for 
tapping large holes or inserting studs, and 
can be arranged to reverse or stop in any po- 
sition by a clutch motion, or by open and 
crossed belts on countershaft. The small 
movable table, for fixing small pieces of 
work upon, can be adjusted and firmly 
secured at any angle, and at any point upon 
the main bed. The machine is capable of 
drilling a 4-in. hole in steel out of the solid, 
and boring up to 11 in. diameter. The spin- 
dle bearings are conical, admitting of easy 
adjustment for wear, and all gearing be- 
yond the cone-shaft is of cast steel. The 
particular machine illustrated was built for 
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An EnouisH RapraL DRILL. 


the gearing used for this | the British government dock-yard at Malta, 


purpose being clearly shown. The spindle is | and similar machines are in use in many of 
4 in. diameter, and has a continuous auto- | the leading dock-yards and engineering shops. 


matic feed of 20 in. It is balanced and 
arranged so that it can be raised or lowered 
to any desired position with the greatest 
facility. The arm can be swung through 


| 
| 


| 
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Shop Notes. 
The Fitchburg Machine Co., at Fitchburg, 








an arc of 190°, which may be done by) Mass., are quite busy upon their regular line 
simply pushing it around, or by means of | of machine tools, and are about to bring out 
the lower one of the two hand-wheels shown | some new ones, including a horizontal boring 


at the left of the spindle. This hand-wheel 
is connected to the upper one of the two 
worms shown above it, which, when con- 
nected with the worm-wheel, rotates the 


shaft above the arm, which carries at its | 
inner end a bevel pinion, which gears into a ‘ periodical whitewashing, and consequently 


machine. They are also building at present 
a special large milling and boring machine 
which is to go to Elizabethport, N. J., for 
use on marine work. At the time of our 
visit the machine shop was undergoing its 








did not look as well as it usually does, though 
much better than some of the shops which 
seem never to be whitewashed. The Fitch- 
burg folks, like many other machine shop 
owners, are looking for a plan to prevent the 
deposit of black dust upon the overhead 
works, timbers and ceilings, which absorbs 
so much light and makes frequent white- 
washings necessary. Mr. Gammell, the su- 
perintendent, has solved the problem of clean 
windows, however. The trouble in this shop, 
as in many others, seemed to be the oxidation 
of iron dust upon the window-glass, giving 
them that peculiar reddish-yellow color so 
frequently seen upon machine shop windows, 
which effectually shuts out the light and can- 
not be washed off. Glass has been removed 
from windows and replaced by new glass in 
order to get clean windows. In each pail of 
water used in washing windows, a handful 
of oxalic acid is thrown. It takes the iron- 
rust off the glass as easily as it takes spots of 
it out of a machinist’s shirt front, and leaves 
the glass as clean and clear as when new. 
In quantities by the pound it is cheap—not 
over ten cents—and a trial will show that it 
pays to use it. 

Some men were putting up a countershaft, 
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| and were using a pair of trestles which ought 
to be duplicated in every machine shop. 
Each trestle was made of two parts which 
were like a ladder, only they were shorter, 
wider, and with the rounds closer together. 
They were five or six feet wide and about 
eight high. They were joined together at 
the top like the two parts of a step-ladder, so 
that they could be spread apart at the bottom 
to any desired distance, being provided with 
iron spurs at the bottom, to make them take 
hold of the floor and prevent slipping. Iron 
rods and hooks prevented their being 
opened too far. Two of these are set up 


and boards laid upon the rounds, which are 





at the right distance from the floor for the job 
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in hand, and the scaffold is complete. Being 
of variable width at the bottom, they can be 
got into narrow places where ordinary tres- 
tles could not be placed, or they can be 
opened out sufficiently to ‘‘ straddle” a ma- 
chine when necessary. They can be closed 
up flat and stored away in a small space, and 
when closed are much more easily carried 
about than the clumsy trestles generally 
used. 

In the tool room they are making some 
large taps and shell reamers which are ad- 
justable,and which they have tried sufficiently 
to know they work very well. A tap for 
lathe face-plates, for instance, is made short, 
and has four pieces of steel set into dove- 
tailed grooves milled along it, and termi- 
nating in asquare groove which is cut around 
the body of the tap near the shank, this latter 
groove being turned in the lathe. The four 
dovetailed grooves are deepest at the end of 
the tap, so that, as the pieces which fit into 
them are driven back towards the shank, they 
enlarge in diameter. They are driven back 
until they cross the groove which is turned 
in, and come into contact with its upper 
side. The thread is then cut in these pieces 
and they are tempered and replaced. When 
it is desired to 
enlarge _ the 
tap the pieces 
_ are driven out 
’ far enough to 
A let a side 
tool into the 
groove,the tap 

. is placed in a 
HAUNT lathe and a 
slight cut 
faced off the 
side of the 
groove, allow- 
ing the pieces 
to be driven 
up a little 
further and 
all exactly the 
same distance, 

Shell ream- 
ers are made 
in the same 
way, each in- 
serted piece 
having two or 
three teeth cut 
into it, which 
are of the 
same shape as 
those in an 
ordinary 
reamer. They 
are well made 
and make a 
very neat and 
serviceable 
tool. 

They have 
adopted a 
plan for the 
final test of 
the accuracy 
of alignment 
of their lathes, 
which seems 
as though it 
ought to in- 
sure the spin- 
dles being 
near enough 
in line for all 
practical pur- 
poses. They 
have two pieces of steel, one of which fits 
and igs put into the center hole in the live 
spindle, while the other is put into the foot- 
stock spindle. They both project for some 
distance and are ground and lapped to fit a 
lapped steel collar which slips tightly over 
both. Being in place in the lathe, the collar 
is pushed over one of these plugs and the 
foot-stock pushed up until the two ends arein 
contact, then the collar must slide from one 
piece to the other without perceptibly affect- 
ing the fit. The live spindle is revolved to 
test its truth and the other run out to its far- 
thest extent as well as tested when run in as 
close as possible, to test the alignment of the 
hole in the foot-stock, 
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Concentration in Manufacture. 





In manufacture, the tendency is towards 
the concentration of effort as against trying 
to cover so much ground. The manufactur- 
er who imagines he can cover all the ground 
is likely to find himself in competition on 
every line with those who are putting a good 
deal of energy into each particular line he is 
working at. It is the case of too many irons 
in the fire. Some of them will be burned, 
and none of them properly heated. 

When the builder of machine tools wants 
a steam engine to drive his works, he could, 
of course, build it; but doing so would be 
a very unwise proceeding on his part. His 
neighbor who builds steam engines can give 
him a better job at half the money. He has 
expended years of energy in finding out how 
to build good engines at small cost. 

Time was when a machinist was an all- 
around man. He turned his work in the lathe, 
planed it on the planer, chipped and filed it 
at the vise and fitted it to the machine 
on the floor. This has been changed by 
degrees, until now a manufacturer who 
should try to work on this plan would be 
considered on the wrong track. 

After all, is it any worse policy than to ex- 
pect to build pretty much everything in the 
machine line in one machine shop? There 
is really no difference that we can see. It is 
in either instance a case of division of energy, 
with the quotient too small for the best prac- 
tical purposes. The machinist who is equally 
good at every detail of the business must per- 
mita good deal of his energy tolie dormant. 
It is a waste of material. Itis fair to assume 
that if he had spent more time in one particu- 
lar direction he would have become more 
proficient in that direction than he has by too 
great a diversity of application. ‘Then all he 
has to do is to stick to that line in which he 
can accomplish most. By doing so he earns 
more money for himself and for some one else. 
So with the manufacturer who spreads out 
too much, dividing instead of concentrating 
his energy. His subordinates are expected to 
learn too many things ever to know any of 
them well. He is likely to find competitors, 
here and there, who individually know more 
about any branch of his business than he 
knows himself. It is like a dozen against one, 
and the one is likely to find he is not so wise as 
the dozen. There is opportunity to put all 
y@e energy of a machine shop into a limited 
line of manufacture, and the results are like- 
ly to be more satisfactory than when an op- 
posite course is pursued. 


—_-e—_——_ 


Money vs. the People. 





The citizens of New York demand that the 
telegraph wires be placed under ground. 
They believe that these wires are not only 
unsightly and out of place strung along 
streets as they are by the hundred, held up 
by antiquated poles, but that they are an 
element of danger to firemen, and a menace 
to property in obstructing the work of fire- 
men at fires. More than ample time has been 
allowed to put these wires where they will be 
out of the way, but they are still strung 
along overhead, in all their original uncouth- 
ness. The Western Union Company, as per- 
sonified in a single individual, bas not only 
determined that the wires now in use shall 
not come down, but that their number shall 
be increased at will. This individual—Jay 
Gould—has apparently come to the conclu- 
sion, not unnaturally, considering his past 
successes, that he is bigger than the city of 
New York. To that end he found a judge— 
there is never any difficulty in doing that— 
who granted an injunction, temporarily re- 
straining the city from interfering with his 
misuse of the streets. As it stands at this 
writing, the Western Union’s rights to the 
thoroughfares of New York are superior to 
the rights of the people. But we do not be- 
lieve this will always be so. There are many 
who, reasoning that Mr. Gould’s influence in 
municipal affairs is greater than that of any 
mayor the city ever had, do not believe the 
wires will be removed. We think their mis 
take is in not properly recognizing the assist- 





ance the citizens may give the mayor in the 





matter. If there is any man in the city who 
is bigger than the mayor and the rest of the 
citizens, we have no doubt that man is Mr. 
Gould, but we do not believe, taking every- 
thing into consideration, that, in the case of 
the telegraph wires, there is such a man; still, 
there is room for argument both ways. 

Again, there is an urgent demand for some 
means of rapid transit in the city. The ele- 
vated roads are quite inadequate. Here 
again Mr. Gould steps in to oppose. All he 
appears to want is that the city shall sur- 
render the greater remaining part of the 
streets to him, and he will give the people 
rapid transit, according to his ideas of what 
rapid transit is. In this respect he is more 
likely to get what he wants. There are forces 
outside the city that he can bring to his as- 
sistance in his philanthropic purposes. 

These are only two instances of the way 
great corporations seek to control to their 
own purposes the largest city in the country; 
these two are sufficient to point out why, in 
the main, there isa growing dislike for the 
acts of such corporations. It is quite com- 
mon to hear it gravely argued that there is a 
foolish opposition to corporations. This is 
not so, except as opposition to acts is likely 
to crystallize in a dislike of the actors. There 
is an infinite difference between the confisca- 
tion by the city of some poor soul’s apple- 
stand, or an ordinary merchant’s show-case, 
that is adjudged to occupy an inch and a 
half too much of the sidewalk, and the in- 
effectual efforts to force a great corporation to 
cease cumbering the streets with poles and 
wires. The comparison is not one that leads 
to a belief that law is made for all alike. 
When great corporations conduct their busi- 
ness as private individuals are compelled to 
do, there will be no prejudice against them. 
But if they are.able to show that they can 
defy law, opposition will be intensified, and 
the end will not be to their liking. 

——_- oe —_—_——_ 


Hand or Steam Printing? 





We confess that we do not know whether. 
or pot better paper money can be printed 
upon hand presses than upon steam presses, 
though we are inclined to think it can, in 
the present state of the art. But, at any 
rate, the opposition to the use of steam 
presses in the Bureau of Engraving and 
Printing at Washington seems to be based 
not so much upon a question of the compara- 
tive quality of the work done as upon the 
supposed injury to working people resulting 
from the introduction of steam presses. We 
think that opposition to improved machinery 
and methods for such a reason is very short- 
sighted, and that those who think machinery 
is responsible for our present industrial evils 
do not look very deeply into such matters. 

History informs us that working people have 
been very successfully oppressed—for a time 
—in most, if not all of the older civiliza- 
tions, even those which existed before ma- 
chinery was thought of. In ancient Rome 
the working people were very sorely oppress- 
ed without any assistance from machinery 
whatever, and those who are inclined to 
think machinery of itself oppressive would 
do well to look up the condition of the work- 
ing people during the latter part of the exist- 
ence of the Roman empire, and notice what 
it was that made their oppression «possible 
and sapped the manhood of the people to 
such a extent that the destruction of the em- 
pire was made easy. Machinery did not do 
it. And look at the nations in existence to- 
day. Are those in which labor is most op- 
pressed the ones in which the use of machin- 
ery is most common ? Is it because machinery 
isso much more generally used in Ireland 
than in this country that Irish labor is so 
much worse off than American labor? We 
think not. 

The opposition to machinery is without a 
reasonable basis, and the time and energy 
spent in that opposition is worse than wasted. 

ccaiaiadi apelin iaatinia 


Work at Watervliet Arsenal. 





The work of making guns at this arsenal 
has hitherto been carried on under many 








difficulties, owing to lack of buildings and 


tools. Tools poorly suited for the purpose 
had to be removed there from other govern- 
ment shops, and used in buildings not appro- 
priate for such work. Now that the appro- 
priation of $750,000 has become available, 
this will be speedily remedied, as far as the 
quite inadequate appropriation will permit. 
New buildings are being erected, and, as soon 
as drawings and specifications can be pre- 
pared, tenders for special tools will be solicit- 
ed. At present, preparations will be made 
for making guns up to twelve inches caliber, 
but itis probable that larger guns will be 
made there in the near future. 

The Watervliet arsenal is finely located, 
and itisa pity the appropriation had not 
been larger, so that work could be prose- 
cuted with less delay. 


> 


A Story With a Moral. 





The Springfield (Ohio) Republic-Times has 
a column and a half story of the explosion 
of a feed-water heater in that city. The 
heater appears to have been one in which ex- 
haust steam was used to heat the feed water, 
and extract such impurities as are precipi- 
tated at the heat of exhaust steam. Above 
the heater, on the roof of the engine room, 
we conclude, the exhaust branched, one 
branch leading directly to the atmosphere, 
and the other to some kind of a drying kiln. 
There were two valves, by the use of which 
aH the exhaust could be turned in either di- 
rection ; to do this, it was necessary to open 
one valve and close the other. This was the 
situation, as near as we can make out from 
the account in the Republic- Times. 

In the afternoon it appears that the engine 
did not keep up to speed, and there was some 
sort of manipulation of the valves referred 
to, and quite soon such parts of the heater 
and its contents as did not go up through the 
roof—to quote from the account to which 
we are indebted—‘‘like a gigantic hissing 
rocket,”’ devoted themselves to demolishing 
the walls of the engine room, and to seriously 
injuring several persons in the vicinity. 

At this distance, we cannot say what caused 
the explosion, but the possibility of closing 
both valves in the exhaust pipe, thereby pro- 
viding for the accumulation of pressure in 
the heater about equal to that in the boiler, is 
suggestive of what might have been the 
trouble. 

Had a three-way valve of suitable construc- 
tion been used in place of the two valves in 
the exhaust pipes, there would have been no 
possibility of bottling up the exhaust by its 
use, or had one of the two valves been a back- 
pressure valve, with provisions for loading it 
only moderately—in fact, had the arrange- 
ment been almost anything than what it was, 
it would, on general principles, have been 
safer. 

Whether it was or was not the operation of 
these two valves that caused the explosion, 
the moral is there just the same. It is, never 
provide a way that isin common use, whereby 
your heater can be closed against the escape 
of steam, unless the heater and its attach- 
ments are as strong as the boiler. If the way 
is provided, it is reasonably sure to be used 
some day. Even when the heater is as strong 
as the boiler, it is better not to provide the 
way. 


Harvey F. Gaskill. 





Harvey F. Gaskill, vice-president and chief 
engineer of the Holly Manufacturing Co., 
who died recently, was especially known to 
engineers by the pumping engine which 
bears his name. Mr. Gaskill entered the 
employ of the Holly Company about fifteen 
years ago, and rapidly rose from the position 
of draftsman to the one he occupied at his 
death. He was born in 1845. 


————_~@>o———— 


Edward P. Allis. 





Edward P. Allis, well known by engineers 
as the head of the great machinery works 
of Milwaukee, Wis., died recently at the 
age of sixty-five. Mr. Allis wasa graduate of 
Union College, going West soon after. In 








1860, in company with others he purchased 
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the works which have grown up to their pres- 
ent magnitude. His partners in the business 
soon became discouraged, and, believing 
failure would result, withdrew, leaving Mr. 
Allis to fight his way up alone. How well 
he did this, is shown from the fact that the 
business increased from $20,000 to $3,000,- 


000 a year. 
—_—_—_—_ 4p -—_-—— 


In our issue of April 4, we copied from an 
English contemporary a brief article on 
“The Cost of Steel in Great Britain and 
America.” Since then we have received a 
short communication on the subject of royal- 
ty for using the basic process, but, as the 
communication is unsigned, we can make no 
use of it. 


PagPIONS amp) 
Sa a 

ae SUERS. 
Under this head we propose to ansiwer questions seni 
us, pertaining to our specialty, correctly and accurdinc 

to common-sense methods. 
Every question, to insure any attention, must invari 
ably be accompanied by the writer’s name and address 


If so requested, neither name, correct initials nor loca 
tion will be published. 

















(159) F. B., Philadelphia, Pa., asks: What 
is the horse-power of an engine with a cylinder 6x9 
inches; number of revolutions, 150 per minute; 
steam pressure, 60 pounds per squareinch? A.— 
Six I. H. P. 


(160) M. W., Detroit, Mich., asks: What 
is the best thing to use for removing the scale and 
lime formed on the inner surface of a pipe which is 
attached to a steam boiler? A.—The use of a small 
quantity of kerosene is recommended for this pur- 
pose. Your other questions are not answered be- 
cause they do not relate to our specialties. 


(161) ‘‘ Inquisitive,’ Worcester, Mass., 
asks: Will you please tell me how to figure the in- 
dex of a milling machine, the worm gear having 40 
teeth? I wish to figure any division independent of 
the table accompanying the machine? A.—This 
matter will be found fully explained in the answer 
to Question 482, issue of Nov. 3, 1888. 


(162) R. D. S., Dundee, Ill., asks: Are 
there schools in this country in which electrical en- 
gineering is taught? Which are the principal schools? 
A.—Electrical engineering is taught to some extent, 
we believe, in all the principal technical schools. 
There is a regular course at Cornell University 
(Ithaca, N. Y.,) and perhaps at some others. 


(168) C. V. C., Madison, Wis., sends usa 
sketch of a boiler which he has made for his own 
use. He states that it does not work well; it lifts 
the water with steam; and asks: Please give reason 
for the trouble, and a remedy? A.—The cause for 
lifting the water lies in the fact that there is an in- 
sufficient steam room. Increase the steam room 
and the trouble will disappear. 


(164) W. F., Ottawa, Ont., asks: Will you 
please give me information regarding a bath suita- 
ble for tempering carriage or wagon springs? A.— 
We cannot tell you certainly what is best to use; it 
depends considerably upon the steel you propose to 
use. A bath of linseed oil is sometimes used to 
quench them in, after which they are blazed off in 
oil. Consult the makers of the steel which you pro- 
pose to use. 


(165) J. D. F., Muskegon, Mich., asks: 
What size engine and boiler will be required for a 
boat 30 feet long, 8 feet beam, and 2 feet draft, to 
run at aspeed of 10 miles an hour? A.—It is im- 
possible to answer your question with any reason- 
able degree of accuracy without having the lines of 
the boat. The width of the boat is comparatively 
great; you may need a 12 horse-power engine ; for 
very full lines you will need greater power. 


(166) Flexible Tube, Plainfield, N. J., 
asks: Are there any flexible tubes made for loco- 
motive air brakes, the tubes consisting of coiled 
springs, the spaces between the coils being filled 
with rubber fitting into depressions cut into the 
sides of the coils? A.—We have not seen flexible 
tubes of this kind; if such are made we shall proba- 
bly hear of it. 2. What will be the shortest bend to 
which a flexible tube between railroad cars may be 
subjected? A.—The shortest bend will probably 
correspond to an are described with a radius of 12 
inches. 


(167) J. R. C., Forest City, Pa., asks: Will 
you please tell me how to turn a brass ball true? It 
is four inches diameter, and is used in a working 
valve for a water well. .A.—You will find methods 
of doing this described in issues of Sept. 29 and Oct. 
20, 1888. But for turning a complete sphere you 
would need, in addition to the tubular hand tool 
shown in the former article, a cupped chuck on the 
live spindle. This may be simply a piece of cast- 
iron 1% or 2 inches diameter, held in an ordinary 
jaw chuck, and the outer end bored out to a depth 
of about an inch, leaving a thickness of metal 
around the hole of about 4 inch. Theinside corner 
being rounded a little and made true, it will act as 
adriver for the ball previously made as true as 


possible upon centers. A piece of iron or brass 
about half aninch thick and one inch diameter, 
having a center in one side of it to run on the dead 
center of the lathe, the other side being cupped out 
to bear on the ball near its edge completes the 
equipment. By turning the ball in all possible posi- 
tions, and applying the tubular hand tool, you may 
secure a very accurate sphere. 


(168) E. K., , writes: We have just 
made a new tank for two 70 horse-power boilers to 
eatch the return water from the pipes running 
through different parts of the building. The tank is 
48 inches diameter, 10 feet long, all seams single- 
riveted with 5% rivets; shell, 5-16 inch C. H. No.1 
iron 50,000 T. S; heads, 7-16 inch C. H. No. 1 flange 
iron 50,000 T.S.; with three braces in each end of 
tank riveted to head and shell. Will this tank be 
strong enough for the purpose? A.—Yes. 2. Please 
give mearule for computing the thickness of steel 
plates required for an open top tank 16 feet diam- 
eter, 16 feet high; tank is to be filled with oil; seams 
single-riveted. A.—The tank will be subjected to 
the greatest pressure at the bottom; to find this 
pressure we multiply the height of the tank in feet 
by the weight of a column of oil 1 inch square and 1 
foot high; the weight of such a column is .4 pounds, 
hence the total pressure at the bottom of the tank 
is 16 X .4= 6.4 pounds per square inch. To find 
the thickness of the plates, we simply multiply the 
diameter of the tank in inches by the pressure in 
pounds per square inch, and divide the product by 
twice the safe value of the riveted plates per square 
inch. Or, to state this rule by symbols, let @ repre- 
sent the diameter in inches, P the pressure per 
square inch to which the tank at the bottom is sub- 
jected, s the safe value of the riveted plates per 
square inch, which in this case is 5,000 pounds, and ¢ 
the thickness; then we have 
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eran = .122+, say 4% of aninch for the 
thickness of steel plates. These plates will be rather 
light for calking, and also light for handling the 
tank; we should therefore advise you to make the 
plates 3-16 or 1-4 inch thick. 


(169) W. H. D., Newark, N. J., sends a 
sketch of a train of gears consisting of a worm- 
wheel having 55 teeth, which is driven by a single- 
threaded worm; on the same shaft with the worm- 
wheel is a pinion, the number of teeth in which it is 
desired to determine. This pinion drives a wheel 
having 34 teeth, upon the same shaft with which isa 
pinion having 24 teeth, which drives a wheel having 
72 teeth; it is desired to drive this last-named gear 
one revolution while the worm revolves 130 revolu- 
tions, and he wishes to know how to find the proper 
number of teeth in the first-named pinion. A.— 
Such problems are solved by multiplying the num- 
ber of teeth in the driven wheels and the revolu- 
tion of the driver together, and dividing that result 
by the product of the number of teeth in those of 
the drivers, which are known, and the revolution of 
the last driver wheel. The driver in this case is the 
worm, which is to make one revolution. The most 
convenient way is to place the figures as below: 

55 x 84 X 72 X 1 
1 x 24 X 130 

The figure 1 above the line is for the revolution of 
the first driver, which in this case is the worm. 
While the same figure below the line is for the num- 
ber of teeth inthe same. In this case they have no 
effect upon the result, but are put in to show their 
proper place, since under other conditions they 
would have an effect. The work of multiplying 
these figures and dividing one product by the other 
may be much reduced by cancellation, which you 
will find explained in the arithmetics. The result in 
this case is 43.153 teeth, which is impracticable, and 
you will consequently have to change the number of 
teeth in some of the other gears. By using gears on 
the intermediate stud having 44 and 65 teeth, instead 
of 24 and 65, you can get the desired ratio of speed 
by putting 45 teeth in the first pinion. 
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Gear wheels and g-cutting. Grant, see adv., p. 16. 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 
$100 Reward. page 14. 

$100 Reward, page 14. 

$100 Reward, page 14. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Duplex Gear Cutters. R. M. Clough, Meriden, Ct. 
Upright Drills. J. E. Snyder, Worcester. Mass. 
Upright Drills. J. E. Snyder, Worcester, Mass. 
Upright Drills. J. E. Snyder, Worcester, Mass. 
Upright Drills. J. E. Snyder, Worcester, Mass. 


The Improved Justice Hammer. Williams, White 
& Co., Moline, l., manufacturers. 


The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 


Berryman Feed-Water Heater and Purifier. 
F. Kelley, 91 Liberty street. New York. 


Builders of Automatic Engines and Machinery. 


Benj. 





F. C. & A. E. Rowland, New Haven, Conn. 


R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Machine Screw Taps of all sizes and threads, manu- 
factured by S. W. Card & Co., Mansfield, Mass. 


“‘ Swift” Sight Feed Lubricator; no glass tubes ; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 


Power measured with guaranteed Dynamometers, 
Franklin Van Winkle, 91 Liberty st., New York. 


Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


‘‘Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 


Fire Brick and Clay Retorts; large variety; special 
shapes to order. Borgner & O’Brien, Philadelphia. 


Selden Packing. for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N. Y. 


Best silk wiping towels for machinery in the 
market. §. A. Smith, 23 S. Canal st., Chicago, Ill. 


Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 


For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 


Most sensitive and durable Damper Regulator 
made; works within .one pound; send for circular. 
T. Kieley, 11 W. 18th st., New York. 


Buy the best Upright Drill; finely made, great ca- 
pacity and quickly operated. 20/’, 21’’, 23’’, 25/’, 28’, 
32’’, 836’ swing. J. E. Snyder, Worcester, Mass. 


See Illustration of Portable Key-Seating Machine 
in April 4 issue. For further particulars address T. 
C. Dill Mach. Co., 726 Girard av., Philadelphia, Pa. 


Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See April 4, p. 10. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else- 
where. Montgomery & Co., 105 Fulton st., N. Y. City. 


W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 8, N. Y. Mechanical engineering in all its 
branches. working drawings for the transmission of 
power by steam, water, air and electricity. 


Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N.Y. 


Standard Drawings of Improved Corliss Engines; 
Non-Condensing, Condensing, Compound and Triple 
Expansion. New Valve Gear and Dash Pot; also 
all branches Mechanical Engineering. Conover & 
Co., 219 Market st., Newark, N. J 


Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
80 years’ experience. 280 pages illustrated. 12mo., 
cloth, $2.00. Circulars and Catalogue of Books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 


Patterson, Jordan & Gottfried, 146-150 Centre st.. 
N. Y.. Metals. Machinery. Hardware, Tools and 
Supplies for Machinists, Mills, Engineers, Brass 
Goods Mfrs.. Factories. ete. An extensive assort- 
ment of Bolts, Screws, Wire, Taps, Drills, etc., 
carried in stock. 


The International Boiler Co., Limited (Allan Stir- 
ling, M. E., president.) manufacture the safest, most 
economical. compact and durable water tube 
boilers. All wrought metal. Large mud drum. Per- 
fect circulation. By unscrewing only three bolts, 
access is gained to every part of the boiler. Dry 
steam and great economy of fuel guaranteed. Of- 
fice, 74 Cortlandt street, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator. and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2. 
postpaid. Published by John Wiley & Sons, 15 
Astor place, New York. 


‘* Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘‘ Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ‘*‘ New Handy,”’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’e Co., 96 Fulton st., New York. 


‘**Practical Drawing.”’ By J. G. A. Meyer. The 
above series of articles. now running in the AMERICAN 
MacurnistT, should be closely followed by every stu- 
dent. They commenced with October 28, 1886 issue, 
and up to and including March 14, 1889 issue, 72 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of ,this coun- 
try or Canada at5 cents each. AMERICAN MACHIN- 
IsT PUBLISHING Co., 96 Fulton st., New York. 


‘*Modern Locomotive Construction.” By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world, 
Commencing with the June 27. 1885 issue. 87 articles 
have thus far appeared up to and including the 
March 21, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. 8. or Canada at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 




















The Bristol Machine and Car Works are to be en- 
larged. 

Casper Kettering is building a brass foundry for 
heavy work at Kittaning, Pa. 

A. L. Ide & Son, Springfield, Ill., are running 
nights on steam engine work. 

T. H. Proctor is interested in a company to build 
a cotton mill at Denver, N. C. 

The Androscoggin Cotton Mills, Lewiston, Me., 
will add $60,000 worth of machinery. 

The Whitin Machine Works, Whitinsville, Mass., 
are to build an addition to their shops. 

The Birmingham (Ala.) Machine & Foundry Co. 
contemplate an enlargement of works. 

J. B. Gould & Son’s flour mill at Warren, Mass., 
recently burned, will be rebuilt at once. 

The Brevard Manufacturing Company, Brevard, 
N. C., will build a saw mill and a planing mill. 

The Asheville Furniture Company, Asheville, N. 
C,, will double the capacity of their planing mill. 








Damage to the extent of $60,000 was recently done 
by fire to the Fort Pitt foundry, at Pittsburgh, Pa. 


A company has been organized at Youngstown, 
Ohio, to build and operate the Youngstown Bridge 
Works. 


The Alabama Car and Foundry Co. has been or- 
ganized to work at Anniston, Ala. Capital stock, 
$200,000. 

The Falls City Malleable Iron and Steel Co., Louis- 
ville, Ky., has purchased land upon which to build 
large works. 


Work has been commenced on the shops of the 
Nashville, Chattanooga & St. Louis Railroad shops 
at Nashville, Tenn. 


The Parkhill Manufacturing Company, Fitchburg, 
Mass., will reconstruct its woolen mill, and erect 
additional buildings. 


The Excelsior Feed-Water Heater and Purifier Co. 
has been chartered at Chicago to make feed-water 
heaters and purifiers. 


Van Winkle & Co., Atlanta, Ga.. will manufacture 
cotton gins and saw mill machinery in the new 
shops they are erecting. i 


The Woolley & Moore Co., 89 Reade st., New 
York, have taken the sole agency for the Kennelly 
protractor or angle gauge. 


The Stockdale Iron & Steel Co., at Stockdale, Pa., 
has commenced the erection of a new sheet-mill 
which will give employment to 100 men. 


A. Falkenau, 11th street and Ridge av., Philadel- 
phia, machinist and builder of special machinery, is 
making a considerable addition to his present works. 


The J. P. Jones Calcutta Cotton Mills are remov- 
ing their machinery from Frankford, Philadelphia, 
to Birmingham, Ala. The company is looking for 
cheap labor. 


There is water-works agitation at Newnan, Ga.; 
Benton, Ky.; Hopkinsville, Ky.; North Adams, Mass.; 
Newton, Mass.; Cuba, N. Y.; East Weymouth, 
Mass.; Burlington, Vt. 


Over $100,000 of the stock for a cotton mill at 
Tiverton, R. I., has been taken, and ten acres of 
land has been donated. It is expected the mill will 
be built the coming summer. 


The largest dry dock but one in the country is to 
be built at Philadelphia. The dock is to be 500 feet 
long and 180 feet wide, and will have a draft on the 
sill of not less than 2514 feet. 


The Adams (Mass.) Electric Light and Power Com- 
pany has been formed under an old charter, granted 
about a year ago, to furnish light and power. They 
will at once put in a large plant. 


The Louisville (Ky.) Natural Gas Co. has been or- 
ganized, with Jas. G. Givens, president; Wm. Ayres, 
secretary; G. H. Richardson, treasurer. They have 
let contract for the sinking of three wells. 


The Everett Knitting Works Company, of Man- 
chester, N. H., has bought the water privileges at 
Kelly’s Falls, on the Piscataquoi river, in the west 
part of the city. The company will erect one three- 
story brick mill. Their present mill is being run day 
and night. ; 


John Carey, Lewis H. Beck, F. A. Vaughan and 
others have chartered the Atlanta (Ga.) Machine 
Works with a capital of $50,000, and privilege of in- 
creasing to $200,000. They have purchased the 
M’Comb & Taylor Iron Works for $19,000, and will 
repair them and put them in operation. 


Frasse & Company, 92 Park row, New York, have 
issued a 542 page catalogue of fine tools, machinery 
and supplies for metal and wood workers. It con- 
tains literally thousands of illustrations, and is 
a valuable book of reference. Every mechanic and 
manufacturer is likely to see something illustrated 
in this catalogue that he wants. 


The Mount Torrey Mining Company was recently 
organized in Winchester, Va., with a capital of 
$1,500,000. B. H. Richards, of Baltimore, was elected 
president. The object of the company is to mine 
the manganese and iron ores on the Mount Torrey 
furnace property, which lies between the Buena 
Vista and Crimora mines in Augusta county. 

The growth of their business beyond their present 
manufacturing facilities has obliged the Hall Steam 
Pump Co. of this city to consider the question of 
larger shops. Plans for a shop 60x200 have been 
prepared, and it will probably be built during the 
coming summer, either in Wilmington, Del., where 
their present works are located, or elsewhere. 

At an election recently held in Chattanooga, 
Tenn., the issuance of $700,000 in bonds for streets 
and sewers was approved by a vote thirty times as 
many for as against it. The city is wild with ex- 
citement over the almost unanimous vote. The 
work will commence immediately upon two miles 
of asphalt pavement and several miles of sewerage. 


The Nashville Well Works and Tool Company 
will put a force of men to work on the founda- 
tions for their new factories to be erected three- 
fourths of a mile east of Birmingham, Clay 
county (Mo.]. Mr. J. S. Reber delivered the deed 
last night to the last lot of land donated tothe 
firm by property holders in that vicinity as a bonus 
to remove the works. The deed is fer eighteen 
acres of land for the site of the buildings, and there 
are in addition sixty-two acres which were also do- 
nated. The value of the land is about $40,000. 
There are six buildings to be erected as follows: 
One, 150x50 feet; one, 60x40 feet; one, 50x40 feet; 
two, 40x40 feet, and an engine and boiler house 40x 
30 feet. All will be of brick. The shops are to be 
ready for operation by July 1, and will employ 250 
men in the manufacture of windmills, well tools, 
and the like. The firm is now located at Niles, 





Mich.—Kansas City Times. 
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Crescent solid) lubricant, clean, durable, cheap: 
prevents hot boxes. Crescent Mfg. Co., Cleveland TwvsT RE 
=A IDO YW 
The Crescent automatic grease eup is adapted to 1 
every service Crescent Mfg. Co., Cleveland, Ohio . 
’ E Steam Boilers A Practical Treatise on Boiler Con- 
Light and fine machinery to order: Foot Lathe struction and Examination For the use of Practical 
Catalogue for stamp. E. O. Chase, Newark, N. J Boiler Makers, Boiler Users, ar d Inspectors ; and em 
- ‘ bracing in plain figures all the « ‘alculations ne 
ugust (. Christense OY St st Const cessary In 
es Is ae nsen, V4 ite gi ; msult ecionn iz and ¢ lassifying Steam Boilers sy Joshua 
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ing a specialty Merwin MeKaig, Cumberland, Md. | world 
An original and ire receipt. for tempering and COnTrNts, Fr ARI a The Siytndrine al Shell of a Cir- 
: on ER yrills era ad ny A cular Boiler. xamples in Calculating of the Surengths 
< eR ine Dril . Ww ent amp for term I of the Riveted Joints of Boiler Shells. ILL. C alculating 
Martholomew orthford, Conn the Working Pressures for Boiler Shells, Experi- 
For Sale A Jet Condenser suitable for an 18 en ments upon the Strengths of Riveted Joints of Stayed 
gine o1 misatler ymilv used a few months: wood as Flat Surtaces and of Boiler Furnaces Caleulations 
ne W John Peck, Haverstraw, N.Y “ Complete for a Modern High Pressure Marine Boiler. 
: e CON uve aw Vi. Draft of a Specitication for a Marine Boiler. VII. 
Parties wishing to exchange their old gear cutters | Stationary and Locomotive Boilers. VIII, Rules of the 
for full automatic machines, address, giving deserip Boilers. Board of Trade Concerning the Survey of Steam 
tion Prad AMERICAN. MACHINIAT Boil oe. IX U. S. Government Rules for the Inspec 
i yn of » Be vilers of Steam Vessels, X lables Useful 
Engineers wanted to send their addresses and re » Boil ro mstructors, Index 
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at a cost of ten cents a week. Send postal for cir-| 7 be Complete Machinist. 

cular to Pittsburgh Boiler Seale) Resolvent Co. |, oe Suararings, ¢ “ oo ; 82.50 

Pittsburch. Pa rhe slide Valve Practically E xplnined. Illus 
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able party with ne sary machinery and capital to ; ; ‘ eis : oe 
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THE DEANE STEAM PUMP 60., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE, 





One each 26” 

chines. Also one 
§ Cylinder 6x10". 

in first-class order, 


FOR SALE 


These 


soon, 


THE HENDEY 


machines are 


TORRINGTON, 


and 


36" second-hand 
second-hand Buckeye 


Stevens Pulley Ma- 
Automatic Engine, 
will be 


and sold cheap if disposed of 


MACHINE CO. 


CONN. 





TOOL AND 


finest and most uniform quality. Spring 
Sheet Steel. Self-Hardened Steel. 


MILLER, 
HICAGO, ILLS. 


Of the 


DIE STEEL 


and Machinery Steel. Drill Rods and Fine Wire. 
Coiled Springs and Steel Forgings, 


ME’TCALEF & PARKIN, 
PITTSBURGH, PA. 


NEW YORK, N. Y. 





Drill Presses, Sh:z ape 
Saws. Machini sts’ 
on trial. Catalo 





Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES 


167 West Second Street, 





rs, Bi ind, Circular and Scroll 
Fools and Supplies. Lathes 
gue mailed on application 


CINCINNATI, O. <a 


OUR SPECIALTIES, 8, 12, 14 and 18 inch Lethe. 





STEPHENS’ PATENT VISES. 


QUICK-ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


INCOMPARABLE FOR STRENCTH, DURABIL- 


ITY, FIRM HOLD AND QUICK WORK. 


Has improved Taper, Pipe and other 


Made in 2, 284, 844, 4%, 51%, and 6% inch width of 
jaw 
Sold by the Trade. Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 


attachments. 
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Bsdgenort, Machine Tool Works, 


E. P. BULLARD, Prop. 


BRIDGEPORT, CONN. 








37 & 51 INCH BORING & TURNING MILLS, 
-ATHES, SCREW MACHINES. TURRET MACHINES, &c 


FOR SAW MILLS, 
FOUNDRIES AND 


TANITE 


EMERY WHEELS and MACHINE SHOPS 
CRINDING MACHINES.) For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE C0., PA. 


Or i A. ROGERS, 19 John ft, XY 


BABBITT METAL 
Cooke & Co.'s Special Brands, 
SUPERIOR, for jobbing and general use, 
RELIABLE, 


Write for prices or send us a sample 
order, 


22 CORTLANDT ST., 





for shafting bearings 
for ordinary service. 





NEW YORK. 





THE DUNNING PATENT 


Low Pressure Steam 


Send for Illustrated ¢ 
and price-list Agents W 





WITH SELF-FEEDING 
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And insures a warm house night and day. Over 
14.000 in use. Keeps steam up constantly Also Steam 
Engines and Boilers of all kinds and Machinery gener 
ally MANUFACTURED AT TH 


New York Central Iron Works, 81 Exchange St., 
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BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
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Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 
& RAILWAY 


MACHINE SHOPS. 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


Files 


and Rasps 


OF EVERY VARIETY, 
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TRADE 


EXTRA 


FINE. 


MARK, 


FOR FINE TOOL MAKERS, JEWELERS, 


SILVERSMITHS, WATCHMARERS, ETC, 





Steam Pipe. 
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Send for Catalogue. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. 
GLE OR DOUBLE CONNECTION. 


LUBRICATORS FOR SIN 
PRICE LIST. 


1 2 3 
$10.00 $12.00 $15 00 
+ pt. pt. | q pt. 


"NATHAN MANUFACTURING CO. 
92 & 94 LIBERTY STREET, NEW YORK, 


SOLE MANUFACTURERS, 





HONE, BROWN & CO., Limited, 


ESTABLISHED I859. 
Formerly HUSSEY, HOWE & CO., Limited. 
PITTSBURCH, PA. 


Manufacturers ‘“e all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 


BRANCH OFFICES: Boston, !27 Oliver St. 


New York, !2 Cliff St. 


Chicago, |71! La Salle St. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 
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DIES, 


REAMERS, E’IrcC. 








LIGHTNING AND CREEN 


RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 


WILEY & RUSSELL MFG. 


co., 


GREENFIELD, MASS. 





= FOR CATALOGUE. 





Manufacturers of Set, Cap & 
Machine Screws, Studs, ete. 


ROOTS’ NEW ACME HAND BLOWER, 


for Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Che ap; also P. ‘ortable Forges, Tuyere 
Irons and Foundry Blowers. 





NEW YORE. 


CONNERSVILLE, IND. 
COOKE & CO., Selling Agts., ) 


5. 5. TOWNSEND, Gel. Agt., ) 22 CORTLANDT ST, 
Please Mention This Paper. 


P. H. & F. M. ROOTS, Mfrs. 5 








ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 149 B’ way, N.Y. 
Designer and Contractor foN Hydraulic Plant for Boiler 
Making, Bridge Building, Goods Sheds and Warehouses, 
Cranes of all Descriptions. Hydraulic Forging, Flanging, 
Bending, Armor and Gun Presses, etc. 
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Power Press 
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BEAUDRY & CO. 


Formerly of Beau- 
dry’s Upright Power 
Hammer 

Scle Manufacturers. 
Also manufacturers o 

HEARD COAL HEAT- 

ING FORGES. 
{00m 4, MASON B’DG, 

70 KILBY ST., 

Boston, Mass, 











Iron Foundry of 1. Shriver & Co., 


333 E, 56th St., @® N.Y. City. 





Nice Castings, Smooth and True to Patterns, 


of very best brands of Pig tron. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


PATENTS. 





During April and May my fees due only on allow 
ance 1f desired, Write 
WM. H. BABCOCK, 
513 Seventh St., Washington, D. C., P. O. Box 


Forme srly Examiner in Patent Office 
THIRTEEN YEAR 


AUTOM inate EATRAGTOR, 


For removing 


8° PRACTICK, 





from 
ithe exhaust 
} Steam Engines, 
‘Causes no back 
pressure, yet 
effectually sep 
arates entrain- 
ed oil & grease, 


Grease 


and  automati 
cally delivers il 
to a suitable 


receptacle. 





EFFECTS A SAVING 
BOILER CLEANING AND REPAIRS. 


UNION STONE COMPANY, | 


IN FUEL, OIL, 


38 & 40 HAWLEY St, 
BOSTON, MASS. 


36 JOHN ST., 
NEW YORK. 
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LKECOUNT’S NEW 
Amateur’s Size. 
Taking anything from 6 


& to 1 inch inclusive, 
. $5.00 


d, 1877. 


| Sad Cb ee 
Patented Dec 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET 


KEXP. NDING 
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MANDREL. 


Machinist's Size, 


Hl No. PRICE. 
1 4 tol in. Si 
2 1 * Te: 14 
3 wm “2 4 1s 
4(with screws) 2 "o ~ 32 
5 ‘ } a 14 


THE EXPENSE. 


Cc. W. LECOUNT, SOUTH NORWALK, CONN. 


SPECIAL MANDRELS FOR SPECIAL JOBS MADE 


TO ORDER. 











Boiler and 
Pump Combined 


Send die Mik © New Catalogue. 


HALL STEAM PUMP CO. 
91 Liberty St., New York. 








THE BUFFALO STEAM PUMP CO. 


For /Sale 

at 
BUFFALO, NYY. Factory 
@ E.G. FELTHOUSEN, Prices 












LACE 
A. Aller, New York; Walworth ¢ og ig on and Suppl y Co 
Henry L. Snell, Philade ‘Ip yhia; Thos. J. Bell 

Kendall & Co., 
Goulds & Austin, Chicago ; 
Denver, Col. 
Manistee, 
Adolph Leitelt, Grand Rapids; EF k Dsl ne & C 
Rundle, 
San Francisco; Flynn’ & Emric ch, i. sek re 
Montgomery, Ala ; Bailey & Lebby, Charleston, 8..C.; Pe 
ing Co., 
Columbus Supply Co., Columbus, O.; C, 8. Leeds & Co., Minneapolis: 
H. D. Coleman, New Orleans. 


AN D.LLVOLKER, 
‘ W2.H.SHERMAN, 


VICE ceea 


Boston, 
& Co., Cincinnati; Shaw, 
; The George W orthington Co., Cleveland; 
Kennedy & Pierce Mac shinery €o., 
Sheriff & Ashworth, Pittsburgh, Pa. ; Jos. Baur, 
Mich Jas. Jenks, Detroit; Wickes Bros., East Saginaw , 
.. St. Paul, Minn.: 
whua Hence iy Machine Works, 
Forbes, Liddell & Co., 
nd Engineer 


Toledo 


Spence & Co., Milwauke 


St Louis and Kansas City: O. RB. Goo dwin, Norfolk, Va.; 








GUILD & GARRISON, 


Kent Ave. and | 
South roth St., | 
Brooklyn, N. WY. | 


Sennen s = Steam Pumps, Vacuum Ay ey Vacuum Se, Filter-press Pumps, 


Air Compressors, Condensers for P 


ans, Engines, Steam Pumps, Etc. 








MANUFACTURED BY 


THE M.T. DAVIDSON IMPROVED STEAM PUMP. 
Davison Steam Pune Copan. 








NEW 


waneeeveD ~ BEST PUMP 


MADE FOR ALL 
SITUATIONS. 


PRINCIPAL OFFIC OFFICE, No. 771 LIBERTY STREET, N. ¥. 
ENGLAND OFFICE, 


st OLIVER STREET, BOSTON, MASS. 





DELAFIELD'S PATENT SAW CLAMP, 


1889 PATTERN. 
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Stronger than the old style. 


NI rrr 


Clamp without blade, 
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50c. Metal cutting blades %’’ wide, 7c. eech, Te. 































adoz. 1’ wide, 40c. each. All postpaid. Discount to dealers. Write for circular. 
NOROTON MEG. WVORKS, NORO'TON, CONN. 
“Star” Screw Cut- : 
Foot Lath L ting Autos | American Standard Gauge & Tool Works, 
Swings matic Crove WILMINGTON, DEL. 
ke . A fines Makersof Implements for 
Mm Standard Measurements. 
LATHE over ioe 
, HAN TN Rp 
Scroll Saws hs Catalogu —— mi yi 
Circula , Fr « in i 
Saws, Lathes E of ill our Use. Flat Bar Gauge. 
sein age JAS. A. TAYLOR & CO. 














Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y, 


A MANUAL OF STEAM BOILERS ee preted, 
CONSTRUCTION, AND OPERA 





For Technical Schools and Engineers. hb ld Rk. H 
Thurston. Many illustrations Rve foun $6 00 
We know of no other treatise on this subject that covers th 
ground so thoroughly as this, and it has the turther obvious 
advantage of being a new and fresh work based on the most 
recent data and cognizant of thel atest discoveries and devi 
es in steam boiler construction Mechanical News 


JOHN WILEY & SONS, New York. 
PUBLISHERS OF SCTENTIFIO AND INDUSTRIAL WORKS, 
Catalogues Supplied gratis and free by Mail to order 











NO syR 
Lita ven 


~ MACHINIST'S SCALES, 


PATENT END GRADUATION, 
We Invite Comparison for Accuracy with all others. 

EVERY SCALE GUARANTEED. SEND FOR LIST. ‘ 

N. Y, 





JONES & ROGERS, 
5 West 4th St., Cincinnati, 0., 
CONSULTING ENGINEERS 
AND BLUE PRINTERS. 


Machines Designed and Work. 
ing Drawings Made. 





WRITE FOR ESTIMATES. 


d 
We never sleep 





BEST PLANE IN THE WORLD. 
The Gage Tool Co.’s Self-Setting Plane. 


New Madrid, Mo,, Aug. 27, ’S8. 
Gage Tool Co., Vineland, N J. 

The planes re« do -K Have tried them thoroughly 
on hard yellow pine and mn cypress Knots, which | think are 
equal to hemlock This morning, atter jointing the cdge of 
1 very hard 1 1-4 in ch yellow pine board, with a great deal 
f resin in it o ok t iron of my Fore Plane and shaved 

elf wi it, ith beri att ting it on the oil stone or sharpen 

tin my manner is done in the presence O $ 
witne wdif any one wishes verification of this, 
ae thom aad tary eeand [will make oath t anne 
Gro, H. GLOVER, Contractor and Builder. 


ASK DEALERS FOR THEM. 








— HIGH DUTY— 





COFFIN & LEICHTON, SYRACUSE, 
bial Engine 


WORTRNGN 


WATER WOR KS 


OVEER 100,000,000 DUTY 


— CUARANTEED— 


SEND FOR RECENTLY 


ISSUED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY. 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country,who have used thousands of 


horse-power of them during that length 


of time, will warrant your investigating 


their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 





‘S’*TE AN” 


A VALJABLE BOJE FOR EVERY STZSAM USZB 


AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


THOS. H. DALLETT & CO. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Spe-ial Machinery. 


SEND FOR CATALOGUE. 














~~ - 

soij 

NEW SF he 
SIMD < —- 32 
PUNCHES, (== 
eS 

“gp k 








Wood-Working Machinery. 


For Chair, Furniture and 
Cabinet Factories, Box Shops, 
D iim Planing Mills, Pattern Makerr’ 
== use, etc. 


ROLLSTONE MACHINE CO. 














45 Water St., Fitchburg, Mass 


AND THE 


LOWE 


is the simplest 


HEATER 


on the System. 


. Has Straight Tubes 


With reliable provision 
for expansion, and will 
HEAT AND PURIFY 

THE WATER. 

EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and 
Feed Water Heaters to 


Bridgeport Boller Works 


Bridgeport, Conn. 


POND ENCINEERINC CO., ACENTS, 
ST. LOUIS AND KANSAS CITY, MO. OMAHA, NEB. 


UMP VALVES 


FOR EVERY SERVICE 
sean « fone nd. Engineering Co. 
IRWIN VEEDER, 


— 7. Lous. M6. — -- 
Expert and Solicitor of Patents. 

IX years’ practical experience in shops after receiving a 
sochmicel education and before entering the practice. 
Rooms 309-11, 225 Dearborn Street. Chicago. 

J. H. RAYMOND, OF COUNSEL. 


ed of Feed Water Heater is the Best 














SMOOTH 
INSIDE & OUT, “S 





MANUFACTURERS OF 


LATHE and DRILL»: 
CHUCKS. 


SEND FOR CATALOCUE. <a 





WESTCOTT CHUCK CO. 


GEARED CHUCKS. 


aws Reversible. 
Diameter. 
5 inch. 





ONEIDA, KY. 






Capacity. 
5 inch, 








Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


Accumulators, 


JACKS, 
VALVES, 
FITTINGS, 


> Vault Elevators, &c. &c. 


WATSON & STILLMAN 204-210 East 43d St., N.Y, 


sp CHUCKS 


THE HOGGSON & PETTIS MFG. CO., 


NEW CATALOGUE. 
‘st. 1849. NEW HAVEN, CONN. 


PEQUOT DRILL GHUGK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seers a broad 
claim, but we prove it to mechanics who will ex- 
amine. Ask at your dealers or write us for 
particulars. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 


RILLING MACHINES are our specialty. We 
epend on quality of workmanship, superior 
esign, handy adjustment, and filling the 
equirements, for LIGHT, QUICK DRILLING, to 
dourtools. Enterprising (?) tool builders, 




















WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 





Non-Conducting Covering for 


The only genuine Fossil Meal. 
in bags of 
imitations. 


Fossil Meal Co, 48 Cedar St, N. Y. 


THE BEST 


Steam Pipe and Boilers. 
Sold 
110 lbs. each. Beware of 
Send for circulars. 





A. GIESE, Sole Proprietor. 





FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 





THE AERATED FUEL COMPANY, u.u. 


BULLARD, GeNeRAt Manacer, SPRINGFIELD, MASS. 





REPRESENTED BY 
W. S. COLLINS, 171 B’way, N.Y. 
CHILION JONES, Gananoque, Can. 


HARRIS & COWDERY, Ashtabula, Ohio. 


GEO. M. SMITH, 


J. M. DAVIDSON, Columbus, Ohio. 
1. C. HOWES, Kansas City, Mo. 
WILLIAM PICKETT, SON & CO..170 Lake Street, Chicago, 
[St. Louis, Mo § 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. *% 

ALDEN SPEARE’S SONS & CO.,3 Central Wharf, Boston. 


Los Angeles, Cal. 


lil., and # 








Sep ) IRKS 
quly & 1887 
eb. » 189 
Feb. 5, 1s 











Quick- esas VISES. 


For Pattern Makers and Wood Workers. 


WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS 





LACKAWANNA - 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 
COST OF COTTON-WASTE. PRE- 
ae DRIPPING AND SPATTER- 


A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
G KE ATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally wellin every possible position, 


Lackawanna Lubricating Go., 


41 Coal Exchange, Scranton, Pa. 





ACHINER 


For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 
sew GATALOGUE OF TOOLS 


NEW 


And Supplies sent free to any address on receipt of Ten 
Cents in stamps (for postage). 


Chas. A. Strelinger &Co., Yo? Detroit, Mich. 























SiIrmICcA. 


Graphite Paint 


For Boiler Fronts and Smoke Stacks, 









_Two coats will last two years. Send for Circular. 
Equally good for all lron Work exposed to extreme 
temperatures, salt air, acid fumes, ete, 


| Joseph Dixon Crucible Co., 
Manufacturers Pencils and Graphite Specialties, 
| JERSEY CITY, N. J. 





















SIMPSON S CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
yreand grease from the ex- 
' haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and roofs 
of buildings ; it protects the 
latter from injury, and pass- 





ers” by from annoyance 
and damage. Send for cir- 
cular to 


KEYSTONE ENGINE & MACHINE WKS., 
Sth and Buttonwood Sts., Phila., Pa., 
Or ARTHUR APPLETON, Sell: g Aven, 45 Cortlandt Street, N. Y. 





L 
L 
S 


ecognizing merit, copied our designs, or by 
ngeniously worded announcements attempted 
ndirectly to appropriate our trade-mark, 


“SENSITIVE.” 


ately we add a patented improvement to our 
ine of one, two, three and four spindle drills and 
eave the making of the old drills to competitors. 
arge driving pulleys, variable speeds, and a 
ong endless belt, with tightener, to drive all 
pindles, are the features peculiar to this new 
tyle of drill. Buy the best, from THE DWIGHT 
LATE MACHINE CO,, Hartford, Ct. Catalogue free, 


Almond Drill Chuck, 










e Sold at all Machinists’ 
we ® Supply Stores. 
T. R. ALMOND, 


88 & 85 Washington St. 
Brooxtyrn. N. Y.. 


Bolt and Nut Machinery. 


12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 





5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines, 
14 Sizes and Styles of Tappers. 
3 Sizes and Styles of Washer Machines. 
8 Sizes and Styles of Spike Machines. 
2 Sizes of Car Link Machines, 
3 Sizes of Car Pin Machines. 
7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Bulldozers. 
Also large variety of Tools in this line, making 
complete outfits for Bolt shops. Catalogue sent on 


application. 


THE NATIONAL MACHINERY CO., 


Apply to 









IMPROVED INDEPENDENT | CHUCK. 

Made by THE E. HORTON & SON CO., 
Windsor Locks, Conn., U.S. A, 

SEND FOR ILLUSTRATED CATALOCUE. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


Emery Wheel Tool Grinder. 








5 & Styles & Sizes. ¢ SPRINGFIELD 
Guaranteed , @ Glue &Emery 
agi: i Wheel Co. 


field, 

WRIT 2 
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Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our Whee els for Machine Shop 
Work and Tool Grinding 
Superior to all others. 





Send for Catalogue just published. 





UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 


=. THREE DESIGNS, SIX SIZES. 
_,/MBODY ALL DESIRABLE. FEATURES 


PRICES $450.°°& UPWARD 


a a 


m= = ONES RADIAL DRILL CO 








SCROLL SAWS 


"THE 


FLEETWOOD & DEXTER 


ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 











TIEFEIN, OHIO. 


WILMINCTON, DEL., U S.A. 





FRICTION 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 


North Adams, Mass. 











Made any size required. 
the ends at same time. | 
variable feed that feeds either way. 


1025 Hamilton St,, 


CYLINDER BORING AND 


FACING MACHINE. 


Will bore cylinder and face 
Built strong and powerful; 


off 


has 


PEDRICK & AYER, 


Philadelphia, Pa, 
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MORSE TWIST DRILL AND MAGHINE COMPARY, Bow Settess, Man. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





BOYNT 






PAT'D JUNE 14 1887 


clipped pipe, in close coils and corners 
drop forged steel. 


that cannot 
Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFG. 


160 WILLIAM ST., NEW YORK. 


ON’S ADJUSTABLE 


ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 
for work on 
be reached with other wrenches. Made entirely of 


co. 
325 DEARBORN ST., CHICAGO. 





Successors to FORBES & CURTIS,” 
66 JOHN ST. , Bridgeport, Ct., U.S.A. 
MANUFACTURERS OF 
The FORBES PAT. DIE STOCK, 
IMPROVED AND PERFECTED. 
Pipe caine and Threading 

nine, ete. 

A portable cutting and thread. | 
ing machine with which one man 
can with ease thread pipe up to six 
® inch diam. No vise is required. | 
SEND FOR ILLUSTRATED CATALOGUE, 


PHOSPHOR: BRONZE%, 


ee RBS 


PAUL S.REEVES aria 
760 S.BrRoapD SvT. 














THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de 
livering water to the boil- 
er at 210° Fahrenheit. 

x 100,000 Horse Power 
sold. Prices Low. Sat- 
isfaction universal. 


THE NATIONAL PIPE BENDING C0., 


82 River Street, NEW HAVEN, CONN. 


+COMPLETE STEAM PUMP; A 
ONLY SEVEN DOLLARS => 

DEMAND THIS, PUMP 

(0) em 4016)" ) 

DEALER 


OM cansronur 








OR WRITE. 
TO US FOR PRICES.: 
Van DuZeEN’sS PATENT 


MAV/NNID)Ub-4-4\ ns a Nl ae 


SOLE MAKERS 
( == Y 


INCINNATI, 
ANEW PATENT ADJUSTABLE REAMER, 


thoroughly tested 
and practical. A set 
4 of five will ream any 
} possible size, from 
* J 13-16 to 414 inch. 














Send for Circular. 


CRANSTON & C0., 57 PARK STREET, N. Y. 
PATENT PERFORATED 


PLANER BELTING, 








PREVENTS AIR CusHions. Guaranteed for work on 
Sipe Cutters and the CyLinpERs of Plt.ANERS. 


CHAS. A. SCHIEREN & CO., (Manuf’rs,) 


45-51 FERRY ST., NEW YORK, 
46 SOUTH CANAL ST., CHICAGO. 
86 FEDERAL ST., BOSTON. 
226 NORTH THIRD ST., PHILA. 





Eclipse’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 
Y to 2-inch. FE asily carried 
ah rut 

“ECLIPSE” Nos. 2 and 3. 

These are powerful and most 
efficient 
machines 
we Jor cutting 

large 

PIPES, with which one man can 
easily cut off and thread b-tnch pipe. 

No. 2 Cuts and Screws 2% to gin. 

nae * « “ 2% too in. 

It will pay you to write us for 
particulars 

PANCOAST & MAULE, 
(Mention this paper.) Philadel, 
Ba We also build Power Mac 


AUTOM ATMIS CARY & MOEN C Com 
“TEEL WIRE Of AA DESGRIELION WZ 





shia 


ines 

















L SPRINGS. NEWYORK 










NGINE Lathes, Hand Lathes, I a 
hes, Hand Lathes, Foot Lathes, Uprigt 

E and Billing Machines. Agents, MANNING, er. Pale 
& MOORE, 111 Liserty STREET, NEW YORK. 









P P. BLAISDELL & CO., 


Manufacturers of 








NEW HAVEN MANUF’G €O., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Ete. 











AND 
Patent Friction Pulleys, 


Water St., Corner Ledge, 


WORCESTER, MASS, 


SHAPING MACHINES 


FOR HAND AND POWER. 
6’’, 8’ and 10” Stroke. 
Adapted to All Classes of Work 
to their Capacity. 
Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


L. W. Pond Machine Go. 


wane agrere, of and 
ers in 


lron Working Machinery, 


Improved Iron 
Planers a spe- 
‘ialty. Feed, pat 
nted Feb. 9, 1886. 
Belt Shifter, pat- 
-nted Nov.2, 1886, 


140 Union St., 


Worcester, iis 
Mass. 


WILLIAM BARKER & CO., 


Manufacturers of 


Iron and Brass 




























Working 
_clrculars and 140 & 142 E, Sixth st., 
Near Culvert, 





prices. 





CINCINNATI, 












J-A.FAY & CO.330:% 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 
. 2 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tevoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


“e 
¢ = 
Band, Scroll and Circular Saws,Re- 
sawing "Machines, Spoke and Wheel 
= Machinery, Shafting, Pulleys, etc. 
——=._ A] of the highest standard of axcel- 
lence. 







"WH. DOANE, Pres, —_—D. L, LYON, Sec’. 


























D. SAUNDERS? SONS 


MANUFACTURERS X ‘. ORIGINAL 
TRADE I. 


cIFE CUTTING & Tai MACHINE, 


BEWARE OF IMITATIONS. 


None genuine without our Trade-Mark and Name. 


L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 


Senp Stamp FoR Fut List. 





MARK. 























Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use.a specialty. 


Send for Circulars, YONKERS, N.Y. 


SSO UZAY) 










t eee 


daunulanditiDtudidudadulatuh 
CY IIK.VWIT 














HEATING FURNACES. 
jaa BLOWERS, eet Drs. 











one Tools. 


42” and 56” PLANERS. 
LATHES. 


24”, 26”, 32”, | 
17”, 20” and 27” 


Catalogue, Photos and Prices ” Application. 


rHE 


(. A.GRAY C0. 


477, 479, 481 
SYCAMORE STREET, 
CINCINNATI, OHIO. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
» BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 








Hill GENUINE 
wNGOTS & MANUFACTURES 
AR OUR 


REG TRADE MARKS 

















'W. H. NICHOLSON & CO., 
WILKES-BARRE, PA. 


Set of 8 MANDRELS takes 





from 1// to 7’’. 
















Ma 
i= 
€ EN 
BEECHER & PECK, ney EN ANVIL 
fo] an -10) | a 
DROP RORGINGS ce ste 33 WORKS, 
BEECHER & PECK, NEW HAVEN CONN. —_ 
Srenion, Nd. 
TOOL AGENTS WANTED s,3°""% — 
‘sn United States. Send 10c. for Cata- The Fisher Double Screw Leg 
gue, Statione : _ | Vise.—Warranted stronger grip 
ms FINEST OF MECHANIC AL TOOLS A SPECIALTY. | than any other Vise Always 





C, B. JAMES, 08 Lake St., Chicago, Ill. | parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 
lish anvil. 
Fully war- 
ranted and 
lower price. 








ENERGY MFG. CO., 
1116 South 16th St., 
PHILA., PA, 


Sole makers of Rope Hoist- 
ing Machines, Drill Guides, 
etc. Two sizes of Center 
Grinders, for smal! and large 
lathes. Will true up centers 
quicker than any other de- 
vice. Send for descriptive 
circular of specialties. 





H. B. BROWN & CO. 


EAST HAMPTON, CT. 











on 


RECULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
their kind. They are the standard adopted by the American and Southern cotton 
. oil companies. Over 700 of our reducing valves were used by one car-heating firm 
last year. Send for description to 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 





oo fi) | | nes Pe 
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WILLIAM “SELLERS & € COo., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
Wigh Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matie Injector of 1885. 

INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG ALLSTAMTER GU. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


5, unches and Shears, 


OVER 300 SIZES. 
ALSO 
Power Cushioned Hammer. 
~ Send for New Catalogue, 





Hamilton 


OHIO. 





—_ 


ACME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of ‘*ACME’’ 


Single & Double Automatic Boltcutters, 
Cutting from 8-8 in. to 6 in. diameter. 

Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 


STANDARD TOOL CO., 


ATHOL, MASS., 


MANUFACTURERS OF 
" The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


BRICK oT 22-5 MACHINE 


; With Self-Loading 















PAT. DEC. 6, 1889 
PAT. DEC, 4, 1882 
PAT. AUG 25, 1885 


—— 














FREY SNEW 













Engines 
and full 


Factory 
OUTFITS 


from! to 20inches (3stylesC LAV CRUSHERS — : 
Machines with or without Crushers. 6 different Brickmachines.! 


\ddress THE FREY-SHECKLER COMPANY, Bucyrus, °. 
CYLINDER SICHT 


PATENT OILERS, °“reeo curs. 


. Government Regulation 
iPOP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


4] J. 7 LONERGAN ¥ 60., BRASS FOUNDERS AND 


FINISHERS, 
211 Race Street, Philadelphia, Fa. 
. 1888 CATALOQUE FREE ON APPLICATION. 


$100 Reward. ' 











105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES aNO MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 





To stimulate the inventive genius of the prinaieated Canelegee (300 pages) mailed on receipt cf 
aa e e 
Machinists of the United States, we propose 
. igo - THE 

io pay the above amount on Sept. Ist, 1889, 7. | BROWNELL 
(o the machinist submitting to us the 7 ‘lle . ANTI FRICTION 
most original and desirable| #=7-— rfl = : 
improvement not already ap- ==) Menor Thrust Bearing 
plied to our Standard Engine ' - FOR 
Lathes. Lathes, Drills, Worm 


Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made t 
order, and patent rights for 
sale by 

G.L. BROWNELL, 

WORCESTER, MASS. 


Correspondence Solicited. 


This will not interfere with your rights as 


patentee ; we merely reserving the first right 


to purchase said improvement or operate 


same under a royalty, upon such terms as 


may be agreed upon, 
The money has been deposited with the 
AMERICAN MACHINIST, 


by them upon our order to the 


and will be remitted 





successful 






BEMENT, ‘MILES & CO., 


PHILADELPHIA, PA. 


—— BUILDERS OF-— 


FOR 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 





AND 





SHAFTING, HANGERS, 


PULLEYS A SPECIALTY. 





FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contractino. 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 














competitor decided upon by us, whose name 


will be published by us in this space Sept. 
hth, 1889 issue. 
Drawings must be submitted to us on or 


before August 15th. 


LODGE, DAVIS & CO, 


CINCINNATI, OHIO. 


Improved Methods mean Increased Profits, 
INVESTIGATE THE MERITS Or “THE 
Open Side Iron Planers. 
Gattety yourself as to eclf as to the ver very great advan- 
tages of these open side machines over the 
large, costly and cumbersome t wo-post planers. 
And do not lose sight of the fact that they 
are acknowledged and guaranteed to be equal 


to the smaller sizes of Planers of the regular 
style, in the performance of their class of work. 


Write for facts, figures and phototypes. 


DETRICK & HARVEY, Manvisae'sts 


BALTIMORE, MD. 














te" See Advertisements, pages 15 : ind 16, 





ANDREW GRAY, 


£Wa\ J 
VAS #! 


ny emenrtnits | oy 
te 


VAISS 





and Marine 


OFFICE, 133 S. 4th St. 
20,000 Packings in use on Locomotives, Stationary 


Pres, W. H. Holiis, Treas. - MONROE, Gen’! Manager. 


U. $. METALLIC PACKING CO., 


Philadelphia, Pa. 
WORKS, 435 N. Broad St. 


Engines, 





CTINDIAD OIL CUPS. 


FOR 
ENGINES SPEED 
MACHIN- 
DYNAMOS. ERY. 


A. J. WILKINSON & C0. 


184 Washington Street, 













BOSTON, WIASS. 

The RICHARDS a) OIL ENGINE. 
Started 4 j —- 
seatly with i) NO BOILER. 

NO STEAM. 

NO DANGER. 





Fuel, Crude 
Petroleum or 
Kerosene. 





j Cheaper than 
all others. 


BINGHAMTON HYDRAULIC POWER CO. 
ween” hp MANU lll son 





Fe — LIGHTNING SCALES FOR MACHINIS’S 

U. 8. STD.) PAT. APP. Fi R. See March 21 edition of this pape: 
| A.T. KOOPMAN CHICAC Also our New Dividers, Guide 
| 88 48 40 a ge 8 Gauge, &c,. &c. Have all desir 
| , |8, 16, 2@ 82, 40,4858, | able tools of ‘other manufacturers 





Shop Agents Wanted Everywher re, 
A} Send 10c. for Outfit. 














BARGAIN LIST OF SECOND-HAND 


MACHINERY. 


10x14 60 H. P. Ide Automatic Engine. 
10x24 a Corliss Engine, Corliss St. Engine Co. 
x2450 cs ‘ te Pr 


410 TL. P. Port: ible Eng ine. (Locomotive style Boiler.) 


20 

m “ “ “ 

gs * (Baxter r.) 

10 Vertical Engine and 15 H. P. Vertical Boilet 
on combination base, 

6H. P. Portable Engine (Vertical.) 

18x10’ E ng zine L athe, with power cross feed, (Wright.) 

16’ xs’ (Porter.) 

16’ x6’ " (P orter.) 

16'x6’ Hollow Spindle, (Blaisdell. ) 

12’’x5’ (Reed.) 

10'’x3’ Hand (Chandler.) 


These eee are in PERFECT order, and are 
practically as good as new, and will be sold LOW for 
cash. If you find nothing on above list which meets 
your wants, write for our COMPLETE list of SECOND- 
HAND MACHINERY. 


S. L. HOLT & BART, 


67 Sudbury St., Boston, Mass. 


EXHAUST TUMBLING BARRELS. 


Henderson Bros. 


MANUFACTURERS, 


WATERBURY, CT. 
Send for Circular. 
W. C. YOUNG & 6 ay ksnahetira 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa. 
Moker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
ork, oe 



























Bevel Gears cut theoret- 
ically Correct. 





|. Naval Size 10x34x 

~ ieecpenical. Constructors |14% in. Com- 
= Electrical Architects. | _ pocket 
) Mining. . Builders. l 
¥ Hydraulic. Mechanics, ae prob- 
“w Heating. Assayers. lems solved at 
fy Sanitary. Chemists. sight. Mailed 
Milita Scientists. on receipt of 

ry: |\Students. 75 cents, 


R. 0, SMITH, No. 1 Broadway, N. Y. 


VAN DUZEN 


IGAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 

\No Extra WATER RENT 
or INSURANCE. 

_| INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 





Van Duzen Gas Engine C0., 


50 E. 2nd St., CINCINNATI, O. 


KORTING GAS 
ENGINE. 


1 to 100 Horse Power. 


The Korting 
Gas Engine 
is placed upon 
its merits anid 
under full guar- 
antee to every 
purchaser. 


OVER 125 IN USE 
IN N.Y. CITY. 


CATALOCUES on 
APPLICATION. 


AONTING GAS 
* ENGINEGD,, 


“LIMITE D. 


429, 431 & 433 Greenwich Street, 











Cor. Laight Street, NEW YORK CITY. 














1889 AMER ICAN 
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new ~TANGYE BUCKEYE AUTOMATIC. CUT-OFF ENGINES. 


In Use, Over |,000 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar 
Me anteed. Self-contained Automatic Cut-off Engines 12 
- to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 
mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


eS , —_. : 
SALES | AGENTS: W “SIMPSON 10 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, Ill, 
L y 18 CORTLANDT STRERT, N. Y. { ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


THE ALBANY STEAM TRAP (0s 


BUCKET AND GRAVITATING 


a 6 £8. ES . 


|, Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
levelin boiler, doing away with pumps 
and other mechanical devices for such 
ptrposes. 
= e also manufacture Blessing’s =~ 
Patent Renewable-Seat Stop and Check ~ 
Valves.—Send for Circular. 


~~ Albany Steam Trap Co, 4ibapy: 

















“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 





y 
.- 33d and Walnut Sts., Branch Office, 130 Washington St., 
] PHILADELPHIA. CHICAGO. 


OVER 25, 000 ENGINES IN USE, 
Other Gas Engine 


E GUARANTEED Pert Consume as ie ANY doing the same work 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 


<p FOUNDRY AND MACHINE DEPARTMENT. 











HARRISBURG CAR MFG, CO., HARRISBURG, PA. 
SILVER MEDAL 
ipbest, Award and 
DIPLOMA 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 







We are operating the finest and most successful 
Electric Light Stations inthe world. A change of 
speed not exceeding one per cent guaranteed, 
running light and loaded. Send for catalogue. 

New York Office, Fleming & Kimball, 17 Dey St. 
New England Office, John Post, Jr. & Co., 70 Kilby 
St., Boston. Baltimore Office, dhomas K’ Carey 
Bro., 35 Light St., Baltimore. 


(THEIDEENGINE)«.“f 


yn is 
af ie : 
Sa hc i ll et Di Ba 








— Fricti The BECKETT FOUNDRY & MACHINE CO., 
ce ee Com ARLINGTON, N. 7 
ELEVATORS, 


STEAM AND BELT POWER. 


THE D. FRISBIE COMPANY. 
114 LIBERTY STREET, NEW YORK 


WIRE STRAIGHTENER 


The“ MONZER 
i, Corliss Engine 


Send for Catalogue 








Can be Used in any Hollov 


Spindle Lathe. 

SUOX 1 tbe. 

O.COLLINS 

Automatic Wire i rare leeutnearmsous by iM AC ul N r Ry 2 








INS-GIBBONS MFG. CO. 
and Cutting Machinery, | 2080. 2nd St., St. Louis, Mo. 
MACHINERY ON HAND. 





MACHINIS 


bi 

























WV AMPBELL ©. : 
“® NEWARK: NJ. 








FACT URE 
SiMPROVED’S 


@raiss 1 


7 eae 
STEAM ENGINES i 











| 


anie™ (eae } 
FuLivanlt E 
pe 7 gas = 
BOS QNER cam ee 
of PLAN ee ee 








Cmplete 
Motive Power 


et ee 


FURNISHED j i 





Dr zi h Pressure 
N ond: Nsing atl 5m Mpoun ind 


TUBULAR BOILERS. - 
HEAVY Fly WHEELS 


: _ A SPECIA 
ES UP TO 
Se G6 FT. DIA. RY. io FT. FACE. 


FI COMPANY, Biulders 


WAYNESBORO, PA. 


Evins Coriss Tae 


NON-CONDENSING, 
CONDENSING © COMPJUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E. P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 


JOHN J. METZCER, 
69S. Clinton St., Chicago, 
WESTERN ACENT. 


JVOBERT \\/ HITE 


~\ wr ISS OF yypROVED 


CORMBS NES} 
SLIDE Vatve NOs 


STATIONARY BOILERS, 
GENERAL MACHINERY, @ 
IRON AND BRASS CASTINGS & 


NEWYORKOFFICE 
Room 6 , 
COAL AND IRON EXCHANGE, oe 


Cor.CorRTLANDT& CHURCHST, 9 =2S=. eS 











“CORLISS.” 


A GENUINE | 





ALT , 


WIBUR 
why. 

















‘The cor ates | in cou ier Geary Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


trade or the user. Send for Catalogue. CHETS, WRENCHES, DRILLS. 


SAW MILLS GENERAL MACHINERY |RAT.-...sawess.wnenon to.” 


NEW YORK STORE, 46 Cortlandt St. 


WESTON ENGINE Co. 
PAINTED POST, N. Y. 





ENGINES from 15 to 400 son . 


Boilers of Steel and Iron supplied to the 





ss. 





JOIN MeceLAREN, 


BUILDER OF 








CORLISS 







16 in.x42in, Planer, Bridgeport, new 
20 in. x5 ft. aig P. & W., good 
22 in. x4 ft. New Haven, good as pew 
22 in.x5 ft. Hendey, new 
22in.xd ft. Powell, 
24in.x6 ft. Powell, 
30 in. xsft. ** each Atherton, Powell & H.& P new 
36 in.x6 ft. Lowell Screw Planer, cheap * 
36 in.x14 ft. Betts, good, Y A . 
36 in.x10 ft. New Haven, “ 'n view of the increased demand for our 
6-8-10-12-15 in Crank Shapers. a 
15x20 in. Friction She pers. IMPROVED el 
re 24- ‘and at in. Geared Shapers. 
5in endey Shaper, Al j lew EF ¢ , ave ne 
13in. x! 1. 2 ft, Engine Lathe, S. M. & Co nau in New England, we have opened at 
in. x6 ft. young, - 
Idin. x6 ft. Blaisdell, 23 & 25 P h St t B t 
14in.x7 Me a, - ; ure ase ree ’ 0S on, 
in.x6 ft ‘ Gap Bed S. M. & Co., in connection with Messrs. C NDLER & FAR- 
15 in. mB and ft. Porter, : : < a HAY DLER & FAR 
1s in x6and8 Blaisdell, QUHAR, of that city, a depot for the exhibition 
6-20 in. x6-8- 10 19 2 ft. Bridgeport, and sale of . 
18 in. x8- - y 2 ft. Different Makes, . f our 
Qin. x8-10-14ft. Ditferent Makes, 
Xin. any Jeng Be a’ eee IMPROVED ENGINE LATHES, 
20 in. xl ft, Wheeler, 
bg atte pees, heavy, good. BRASS WORKING TURRET LATHES, 
25 in, x8-10-12 sr dgeport, 


24 in. x16 ft. 
26 in. x12 ft 


New Haven, che ap. 


28 in. x14-16 & 18ft. Engine Lathes, T. 


new. 
32 in.x20 ft. good 
26-36 & 50 inch Pulley Machine, Stevens, ae 
Bement Car Axle Lathe, 
Qin. Drill Davis, new. 
20-23 25 28 inch Drills Blaisdell, vs 
20-25 28 32inch “ CL & 8. 
24 in. Plain Drill, poet fair. 
42 in. Drill Bk. G. & Feed, N. Y.S8. E. Co. good, 
Aft. Arm Universal Radial Drill, 


new 
( ‘abinet Turret Lathe, Lodge, Davis & Co. * 


No.2 4Screw Machine, Brown & Shi arpe. . 
Ames Index Milling Machine, fair 
No. 2 Garvin Hand Miller, Al 


Wood & Light, Heavy Miller, 


L. Lincoln Pattern, good orde or. 
Yo. Land 3 Unive rsal Miller, Brown & Sharpe, new 
Yo. 2 Plain fair order 

N» 3 Surface Grinder, Ai 


48 in. Gear Cutter, each Gould & H. & P 

9% ft. Vertical Boring and Turning Mill, Sellers. 
Cold Rolled Shafting in Stock. Send for List. 

for what is wanted. 


E. P. BULLARD, 62 College Place and 72 Warren Street, N. Y. 


Write 


SHAPERS, DRILL PRESSES, ETC. 


t®” Complete Engine Lathes, Automatic Stop. 
be “Complete Drill Presses, Automatic Stop. 

t* No charge for extra features. 

t Complete Machine Shop outfits a specialty. 
C#> All tools f. o. b. Boston. 


LODGE, DAVIS & CO. 


23 & 25 PURCHASE ST, 
BOSTON. 


| WORKS: CINCINNATI, OHIO. 


v2 See advertisements, pages 14and 16, 

















THE 
ENCINE. 2 Engines, 
; CORRECT IN : AIR 

Design, i, Compressors 

r i 
and Price. - and 
. erg? 5to75 H. P BOLLERS. 

New York Selling Agents, H. J. BARRON & C0., 40 Cortlandt St. HOBOKEN, N. J. 





PRICES 


Rit DUCE! 


—oOn-- 


IRON ™ BRASS WO 


RKING MACHINERY, 


Illustrated in our 1888 Catalogue. 


Get our Prices 


Catalog 


Before Buying. 


sues sent to Intending Purchasers, 


HILL, CLARKE & CO,., 


BOSTON, 


156 OLIVER ST., 








MASS. 
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MACHINIST 





THE UNIVERSAL: GRINDING MACHINE, 
Made hy BROWN & SHARPE MFG. GO., Providence, A. 1, U. S. A. 


TESTIMONIALS. 


. Wm. B. Bement & Son, Mfrs. of Machine Tools, Steam Hammers, etc., 

Brown & Sharpe Mfg. Co., Providence, R. L ; Callowhill and 2ist Sts., Philadelphia, Feb. 13, 1885. 
Gentlemen :—Having used one of your smaller Universal Grinding Machines for four years, and another of the 

larger size for nearly two years, it gives us peryte to 
Bay that they produce economically and well all the kinds 
of work for which they are intended, and we could not 
dispense with them, ours truly, 

Wm. By. Bement & Son. 


Wm. Sellers & Co., Philadelphia, Feb. 7, 1885. 
Brown & Sharpe Mfg. Co., Providence, i oh Oe 
Gentlemen:—In reply to your inquiry of the 6th inst. 
we have to say that we have been using your “ Univers: 
Grinding Machine” almost canstantly since June, 1880, 
with very satisfactory results. We hope to add more to 
our plant as business increases. Yours way 
Wm. Sellers & Co. 


Pratt & Whitney Co., Mfrs. of Machinists’ Tools 
Hartford, Conn., Feb. 7, 1885. 
Brown & Sharpe Mfg. Co. 

Gentlemen :—We have had in use since Aug. 1882, one 
of your Universal Grinding Machines, and since then have 
bought two more. We find them indispensable in our 
shop. lt has become with us pretty well understood, that 
there is no way to make a good journal bearing and other 
cylindrical surfaces, except by grinding. Such a machine 
must be perfect in its construction to answer the purpose. 
We find that these machines respond to all the require- 


ments. Very truly yours, The Pratt & Whitney Co., 





oui? A. Pratt, s’t. 
Se ; — as, . We have just published a Treatise on the Construction 
Illustrated Catal Mailed on Application. and Useof achines, fully illustrated. 


niversal arinting : 
Sent by mail on receipt of P.O. money order for $1.33 


WESTERN AGENT,. S. A. SMITH, 23 South Canal Street, Chicago, Ill. 


GLOTTING JVW[ACHINES 


RY 10 to 54 in. Stroke. New Patterns. 
by RAM GUIDE 


ADJUSTABLE VERTICALLY. 


Feed always takes place at upper end of stroke— 
never during cut. 


GS) VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS, 


Hamilton, Ohio. 


‘NEW YORK, - - - 96 Liberty St. 
PHILADELPHIA, - ~- 705 Arch St. 
|CHICAGO, - - - - - 96 Lake St. 




































THE YALE & TOWNE MFGCO. 


STAMFORD CONN 
NEW YORK CHICAGO PHILA.BOSTON 


The Original Unvulcanized Packing 
CALLED THE STANDARD whwititsthe,?acking by whieh 








PAG), 
De. ) 
os 


ara eee 
3 rie STANDARD 


+ TRADE MARK 








Accept no packing as JENKINS PACKING unless 
106 MILK STREET, BOSTON. 
CINE LATHES & DRILLS. 


stamped with our ‘‘ Trade Mark.” 
71 JOHN 
JENKINS BROS, { SSS Sigur VE. 
LODGE, DAVIS & CoO., 
CINCINNATI, OHIO. 


SHAPERS, EN 






a 20 inch Upright Drills, 25 inch Back Geared, = 
- . of? sia sid an 
$ y Qs. ine >, rear Kae Slie 
& x 28, 82 and 40 inch Power Feed Drills. z 
aks ° @, 
had og ae 
CR oF 
DD nit = 
eke | 
aa = 
aaa" => 
mene Ae 
Zo ma =, Se A fae 
38. 2 
Hole 5 
~ be a. 
2 4 


NEW YORK OFFICE, 
42 Dey Street. 


(See advertisement, page 15.) 
BOSTON OFFICE, CHICACO OFFICE, 
23 & 25 Purchase St. Cor. Lake & Canal Sts. 





nrsth 


WHAT our customers say about the 


EBERHARDTS PATENT DRILL PRESS. 


The only one built on correct principles. 
More economical than any =o hers ever used, 
Can do double the work. 
Best inthe market. Much admired. 

No trouble or expense for repairs. 

Could not ask for anything better. 

There may be as good a one made by some one else, 


Most convenient. 


rt 1 tin 


= 
=r 





“093 NIAWYD “23 


but I have not seen it. = 
I feel that 1 did wisely in buying your tool, Eg 
We consider it a model tool and fills the whole bill. v 
Below we give the names of afew prominent users of these a 

machines. Their appreciation can be estimated from the num- fi > 
oer of mac!iines in use. B Map r-) 
Missouri Pacific Railway Co., St. Louis Mo... 3 Machines. +t - = 
Eames Vacuum Brake Co., Watertown, N. Y 4 a in i 
Carnegie, Phipps & Co., Pittsburgh, Pa. 2 H @ 
American Brake Co., St. Louis, Mo. ERE 3 = \ Zo 
Worthington fem Works, Brooklyn, N.Y. B a 2 | > 
King lron Bridge Works, Cleveland, O.. | 2 
Filer & Stowell Mfg. Co., Milwaukee, Wis 2 Pt 4 > 
Hutchinson, Hollingsworth & Co., England 3 re 
Daft Electric Light Co., Marion, N. J.... 2 Be 
©. H. Hunt & Co., New York City. 2 Ao 
R. Hoe & Co., New York City . oP « : = ] 
Cooke Locomotive Works, Paterson. N. J 4 “ + —t pa 
Also, Standard Oil Company, Lima, © . - m 

Morgan Kngineering Co., Alliance, ©. } a 

Grand Trunk Railway of Canada, Montreal, Can. . : = . 

Brainard Milling Machine Co., Hyde l'ark, Mass. REMOVAL. 


Boston Bridge Works, Boston, Mass 
Pond Machine Tool Co., Plainfield, N. J. 
Write to 
GOULD & EBERHARDT, 
For Catalogue A. NEWARK, N. J. 


We have the pleasure of announcing that we have leased 
the new building at LAIGHT & CANAL Sts, N. Y., from April 
Ist. Contains about 45,000 sq. ft. of floor room, with light on 
three sides. We shall have increased facilities for manufac 
turing and executing orders, Our plant will be modern, and 
all necessary tools for the proper and expeditious finishing of 
work will be introduced as Fast asrequired, E, E. GARVIN & Co, 








THE PRATT & WHITNEY CO, 


HARTFORD, CONN., 
Have reduced the Seiling Prices 


Machine Screw Taps & Combination Lathe Chucks, 


Send Specifications and ask for Terms. 


WESTERN BRANCH: 
100 W. Washington St., Chicago, Ills. 


THE BILLINGS AND SPENCER COMPANY, 


HARTFORD,CONN. 
MANUFACTURERS OF BILLINGS’ PATENT 
PURE COPPER COMMU TATOR BARS 
FOR ELECTRIC MOTORS OR GENERATORS, 











STEEL COMMUTATOR RINGS AND NUTS, 








REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N.J., and 
consist of the following: 

A machine shup 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men ; fire- 
proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes rene through their entire 
lengths; also light traveling cranes, which serve 





For TRON and BRAS 
Tllustrated Catalogue on application. 

















Daa every tool, and a number of jib cranes in the foun- 
mo dry and scratch rooms. The foundry has capacity 
me ge for making the heaviest class of custings. 

E25 . | All our tools are expressly designed for the 
< + pt economical manufacture of heavy machinery for 
eas i railroad and general machine shop equipment, from 
= ong \\ | Qew patterns of the latest and best designs. 

oS ee SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City. 
Fos WEW SHOPS. Plaindeld. W. 1. 

Sea 

Ta ee 

3s 8 

$25 

s8u 

2&3 








GEO. W. FIFIELD, 


Ms 





J. M. ALLEN, Present. 

Wm. B. FRANKLIN, Vice-PREsipent. 
F. B. ALLEN, Seconp Vice-PREsIDEnt. 
J. B. PIERCE, Secretary & TREASURER. 


Gear Wheels and Gear Cuatting.—I make g to 
order, or cut teeth on g blanks sent tome, Of all kinds, Of 
all sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g. Small cast g. Ready made brass g by mail at low 
prices. Bevel g with perfect planed teeth. Hand Book on 
g, $i. Facilities complete. Terms reasonable. Send for cat. 

GEo. B, GRANT, 66 Beverly St., Boston, Mass. 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Drills, or 
Tools or Sup- 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. »* 


NEW CATALOGUE 


MACHINE TOOLS. 


THE @. A. Gray Co., 
477-481 SYCAMORE ST., CINCINNATI, 0. 


See advertisement, page 13. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL POUNDRY, 
BUFFALO, N. Y. 


The STILES PATENT DROP HAMMER, 


Manufactured by 


THE STILES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 


ALSO MAKERS OF 
STAMPING 


DRAWING P R E S S E S and DIES, 


Branch Office and Factory, 203, 205 & 207 CENTRE ST., 
200 p. Catalogue on application. NEW YORK CITY. 


Manufacturer 





Lathes, Planers, 
anything in Machinists 
plies. 


W. P. DAVIS, 


pot Rochester, N. Y. 
<j Works at North Bloomfield. 


;STINGS: 














PUNCHING 








»-M.CARPENTER @__ 





oe DULILLUIRLLL ETE 





Losine 


PAWTUCKET.R.I. 








